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/ DESCRIPTION 
AUTOMATIC TRANSMISSION 



10/519240 

DTl5R8c*dP(rr/PT0 '2 7 DEC 2004 



Technical Field 

The present invention relates to an automatic 
transmission mounted on a vehicle a i^id - GO LoiLW ^ and more 
specifically, it relates to the eefi^1=-j?t^nrratxn-^ 



of an automatic transmission wherein multiple 

are cnablod by b c dng rajiah l o inputiBiHg^' red' w^^.. 

into one of the pe-t^a-fei-oiT components of a planetary gear unit. 



Background Art ^ >^^k^^jol<^^ 

Generally, ^-rK automatic transmission -e. n^ Ni b@€i - r d ^ "" vehicle - 
■garo-^- oo forth comprises a plcinoto . ry . qsar unit '^'iflrHrh two -rov/.s 

linked planetary gearjpf and planetary ^c a -ig -o ■ thaf -Ccmr 
.^^exrtp nt tho reduc&€^ -a^o-ta-ti on v^hcroin the rotat i on speed of r^oT^'^*^ ^^'^^'^'^ 
Srar^ the input shaft i-:^ luduced (for example, see Japanese 

Unexamined Patent Application Publication No. 4-125345) , 
— 3iyes achieves,' for example, six forward speeds and one 

reverse speed, by b cwg eapabl c — o rg- input of reduced^rotation 

from the planetary gear*^via a clutch to, for example, one 
rota-fe^^ component of a planetary gear unit that has four 
<-r otati^ components. Further, in the case of fifth speed 
forward, for example, when the rotation of the input shaft 
is^ input -fe= ^e t he r einto two of the rota ^^on components of the 

/ 



- 2 - 



plan-etary gear unit by engaging two clutches, this fifth 
speed forward d an be beceme directly coupled^ with ^ 
rotation similar to that of the input shaft (see Japanese 
Unexamined Patent Application Publication No. 2000-274498, 
for example) . 

The above-described. automatic transmission comprises 
two clutches for input^^^^gag^^he rotation of the input shaft 
into two of the rota^iuii components of the aforementioned ^ 
planetary gear unit, and p planetary gear^^for o«^^Cfefe^?nc^-btr^ 



ionvlnto the rota ^em components of this 



£««hT«^ rotat 

planetary gear unit. However, if those two clutches or the 

oil servos that control the engagifto- of those clutches are / ^ 

.«i©fir§*gw?e# between the planetary gear unit and the ^planetary 

gear,^the ttnit for transmitting the reduced rotation of this ^pce^cl ""r«f i^^-''^ 

\^ ^/ 

planetary gear to the rota t*hOB- components of the planetary 

^ - -ALjj ^^. J? "^ 4.1^ .tt/. ie^keK^d 
gear unit become long - ^n tkcr ax i a ly m : r ' e c i sd i s ^ n . / 

JPha-fe—fei^ -t aniT that transmits the reduced 'rotation 

Aooomo 6 ■■ JiOtig means that the unit transmitting a large torque 

is elongated, and an elongated unit that can withstand the 

large torque requires provi .dljig-> a relatively thick material 

^ ha t ' 4:^ ct rrn^'a'feed, preventing a compact automatic 

transmission. Further, the weight of such a unit would be 

heavier, and not only would a lightweight automatic 

transmission fee— p^?eveii£^, but inertia (. frjiue uf inertia/ -5^rc^y 

would increase, "^reducing the controllability of the 
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automatic transmission and speed change shocks would •a?e.&uifer 



more 

■ Fu r tjh'G ' r ^ - feM^ -^e-^c-amp^reT lln order to engage or disengage 
the reduced^rotation output to the planetary gear unit from 
the^planetary geai^, a clutch or brake must be provided. JSr^ 

.^■ ty be -^ a-S 'e ^ t' -b a' fe a clutch is provided, this clutch and the 
above -de^'erife-ed: two clutches, in other words three clutches^ 
are necessary. In general, a clutch has a drum-shaped 
member (clutch drum) that transmits the input rotation 
the friction plates, and therefore, for example with a 
problem such as relative rotation, supply^i&^^oil pressure to 
the oil compartment of the e^'i " yieb^H rse servo of the clutch 
must be "-' 3ia p p ' lied * from the mid-section of the automatic 
t r ansmi s s i on . . ^ - ^) 

However, fiotr-e'5eerap->e' if tjt©^ three clutches are 

usaa£i£(a±eed on one^side A"gMyhre *^4:ag^'e^fe4Q^^ ' cixli^ of the 

planetary gear unit, oil lines for supplying oil pressure to 
three o^-SrTD^res^s'UTe servos are eeffS' fe ^ ^£ ii U 0t-Q d "' " f q r-^go rttp^ in 
triplicate in the mid-section of the automatic transmission, 
and the configuration of the oil lines become^complicated. 

Accordingly, the object of the present invention is to 
provide an automatic transmission fe hair-^r r o frfirg'aygS' a reduced 

rotation output means on one^side in fehc - Op ^ tiii - criy - di r g g fe i on of 

the planetary gear unit, and Gef¥#*f^©^«^ a first clutch and a 
second clutch in l^l^ -— a^xJ.aJ^ d j yai'w^Lruii - on the othervside of 



I 
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the planetary gear unit, and hence^'^solve the problems 
mentioned above. 



•fhe present invention crct! ! o rd" i"i^ '"''^iri J '^ Ta ' iitr is an 
automatic transmission comprising: an input shaft ^'febet 
rotat o^s^baocd on --^output 3?e-te4B-i-oft of a drive source; a 
planetary gear unit comprised of first, second, third, and 
fourth TO t a ta ^ n components; reduced^rotation output means -J&^r /^^^^''^ 
ea-peb^ e ■ i^rf " "output of a reduced^rotation to the first 



•irO^ C 



P©-t^-t-ino^ component '^roiir^siie'--4H?ip<«-b~-s4^^ ^ 
- g^ M 5'€M ^ib I ' t^Uuue t t ; a first clutch^l Aat Tliik L>- the input shaft 
«^id the second rota mon component 4-^%--a--'-ffia^n^'3g----><5^a^efe I c -o f - 
^di^an^-gerfrg; a second clutciy-fej^L liiitfs the input shaft^-gmr^ 
''^ ^ the third rota^i©«» component anT'''"B-«iReFi-^e3s^ 

Hd^r-ggjaga-g^^^ and an output unit for outputting the rotation 
of the fourth rot component ^^to the drive wheel^^* 

.Xrari^mi-t'*^tii=H§^---<^v4^ wherein at least five forward speedt> 
-ie-veis and one reverse speed *3reve±""t:-d'iri»e achieved, and 
wherein a direct^ linkri ' iy lovcl can be achieved wherein the i 
rotation/ of the input shaft are- output without change^by 
^ ^ V the first clutch and the second clutch b oing ■ c ^ ngogod while 
ifth soeed forward a-trr*eas±s^ or higher; and wherein the 
reduced^rotation output means is / eciirCl g' Ui ' eU on onev side in 
jfeteer^'Xl'aT dlreet*e« of the planetary gear unit, and tJ^S*^ 
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output member is eefrfrgwed- between the planetary gear unit 
and the reduced rotation output means; and wherein the first 
clutch and the second clutch are -Go n - f - ig - uafod on the other 

^ side ija ." -^J ax iw axjr al- -> ^irGe ti on of the planetary gear unit. 

Accordingly, while providing an automatic transmission uj^ft' 
directly coupled W}TeTF=a?% fifth speed forward, which -©a^r ^ri^V^/C/^-^ 

■ a u hlu ' ^ ' e at least five forward speed^i-ev'^e^ and one reverse 
speed icvtri- , the reduced rotation output means and the 
planetary gear unit can be j sonf - igurod - closer together, 
^3 compared to the case wherein a clutch is i^unJ ' i cj' mwd between 
the reduced^rotation output means and the planetary gear 
unit for example, and the transmitting momb^r for 
transmitting the reduced^rotation can be made relatively 
short. Therefore, the automatic transmission can be made 
compact and lightweight, and further, because the inertia 
(:£S g g- ce e r f /inertiap can be reduced, the controllability of 
the automatic transmission can be improved, and the 
occurrence of speed change shock can be reduced. Further, 
in the case that. for example. the reducedVrotation output 



means has a clutch, three clutches wJJ .1 h ^h^^di^Pt^Tqui^^ , but 
compared to the case wherein three clutches are -e^ft^rgtrred* 
on one side of the planetary gear unit, the construction of 

oil line fee"^rwd-de--e- yl ■ }?o the oil pressure ^servos for 
these clutches ga'a^bc ■ nfa 'de-'^^ggtlry, afttJ the manufacturing 
process ^ eon - bo simplified and the^ costs i ^rought down . 
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Further, because the output unit is eonfigurod in the^ 
axiajLd iroGtiori b v TLw cc i^ the planetary gear unit and the 
reduced speed rotation output means, the output unit can be 
-sefrf- igurcd in approximately the lcenter^a«Sfe axial 
d±T?eTrfcie» of the automatic transmission. For example, when 

... ^ 

the automatic transmission is mounted on tbe vehicle, 

enlargjfffg toward ^ ' QiitL dirccfeiorr e-£->-fc. feQ -- Qxi s — (^a-g4r ica 'I' Q i "ly i a — 

/ f^"^*^ * ^^^^ pOoo ^ 

the rear iglamoo't'i'eii n^hen the input side^from the drive source 

is the front ^d-r yoction ) ®an be piuTUu ' LiiLa because the output 

unit IS mounted to mat - sh - the drive wheel transmission 

mechanism. Because of this, particularly in the case of a^ 

FF vehicle, X^igs interference tjowa-e^h the front wheels is 

reduced, and the mountability on a vehicle oerr-be^^ijngrpjie^ 




> euGh ^the steering angle Is^-ffig greatly improved 

.,JJaS"«'fHa€^^.t - i n v>en-fe4rGn'-*areeo'rd3rftg--^ : - 0 ' -^j I^q m i 
, ^nf mn r e d- sitch^^^fft reduced rotation output means comprio o- Gr 
a" reducing planetary gearVthat has a reducea *^rotae*^ 
component that rotates at the reduced^rotation and a third 
engaging component t^at r.aa— epeig^l^ the rotation of feh^ 
■ s - pceif io -d component of -fetears-"^ reducing planetary geai?^ 

The -fi i^ ege nt J - nv on t-rtoi'i a-Gcordi - n g-^to Clai m - 3 ij 
■eegfi,g4:i-g ed " b ta- eii t tpr L ^ the third engaging component j,o an - 
— fcjiKjcTljing COntt:K:)nf?nt, Mhioh engages in the first speed forward. 
W44J>H:'he'^gfesBn^--3rf^^ ac eQ^ rdJ i iq — \jo Gl - aim 
reducing planetary gear'^ eompi - ^aes an input rota«4rofi 



compo 
shaft, 




^0 



'ent that input/ ^ ot — oli " -trrirtee- the rotation of the input 



;duc 



reduce 




-e omponcnt that^ fiasoo! the' rottafcion y 



component that ©a ^ n * r - ed - tae e rotat ion - ^ 

. . . n 

" component 



1^ speed>l(based on the rotation o|>^hirs input rota^ 

• and jrfiii a*Hgej::.ataj3^£^ and the third engaging 

/^/- ^^^^^^ ^F^' <f^ry^ 

component is a third clutch^ lhat links xhe reduced^rota-^^Gja 

component ^n'O the first ro-tafeio -h component ^ eo qis to be 



Qsj pn bin n f ri - d - n n - n - gn g i m jr 
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Accordingly, because the reduced rotation output means ^ f 
Gom pr AoGO th e- third clutch, three clutcljes *«r3:i--±re^ 
a:iaa-fearg^j'^, but because the^reduc^j pyro^Qtion output^-^Gano is 
■ Gonf igm rerjr on one side A arirh5 :ui-3ti h -hI J ri ji ^rn n t i m i of the ^fp^j 



planetary gear unit, and the first clutch and the second 
clutch are eoft^igo^teed on the other (side jsO^-fe^re axial 



j ii ? : ; ^ G ^^rtfrtr-<rt ^lan^ g ear " u ctirt, compared to the CQ - g e- 

wherein these three clutches are configured - on one side of 
•the*^planetary gear unit, the construction of an oil line to 
provide oil to the jyi^^^^^prers^SA^i!^ servos for these clutches 
eaTr^3e--ma:de--e3-si'±y, j-5w=!d the manufacturing process caja-^^tre 

he costs 



simplified and the 



th 



"W i t h th u prcL iu n t iiivuiiLluii axjoording to Clti4.m 

pre.f^r^l,L /^c^T^^ 1tc prTTpl^^jt^^ry ^^^^ un^ i 

ird clutch is conf igugiad on th,e/" QppooitG side*Ci?*==fefee-^ axiajiv ; 

rrr^ctien^ of the ^reducing planetary gear unity S to i ti^ the 

pi^^ie-fe^^y— 6pea^ and the third clutch comprises aa:^-.-©^ 

H&^?e=s-sTnrxre«--a- friction member^ a drum 



pXB.s^&»r^ servo that ip^?e=s-s' 

^ X^f^C^'^*^e^f ^ ' A y 
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-Hire} f-fyjr-^uhc^ 

unit that is constructed integrally with the o±±r prosaa - re -'" 
servo and opens toward the ■ dicoofaion of ' the ^reducing 



-^/rj Aye 

oil p - r^e s ^UL - e 



planetary gear^ and a hub unit; wherein the ^il-p - 
servo e#"^ fe4:i - ' Lhii;d^.i Ll ufa^ 't is disposed on a boss - ^pjjw i Liuii 
extending from the case, and oil is s^upplied to the 4^ 
^■^rrssnr^ servo from an oil path j idud —fe-e the boss^ portion ^ ^ 
— ■Ttre -pr e oe Ti t i- nve i^&Loja- ^ g GO j: ^ to - ^G-lai - m- 0" i s . / -f, 
€on£ij gu r rcd- - i/itrh phe^reducing^planetary gear^ eompr - isifig ai» 
input rotxitiatf component that «^Ga^ input the rotation of the . 
input shaft, a r n t ^nt i o n , f i r i ng component that fixeQ 
rotation, and a reduced rota t^oft component that can redu c e 
uS^i^'TM. speed based on the rotation of J:i«r5 input rota4«5TI' 
component and this ■ rofc ar1>arOil fix^nqi rnmponrBnt; wherpin the 
third engaging .component is a third clutch that^«TTte? the 
input shaft „,ana the input rot-a^^^em component . .b u au .±u ' bu 

Accordingly, ' because the' reduceq'^ r o tQfe 

comprises the third clutch, three clutches -wi.^H — hT=> 
gongigure^' d, but bQcaus e- the^reduceS* rnt n ti . i . on mitiprp- m r 
^ cuiiriyuj! ' -c4 on efte side ^ n .t.hr , v t -H*^ ■ of the-^jtcf/ 

planetary gear unit ^^^j^^S*' the first^clutch dft4-«^±ce:;:5S«Trwf^ 
GGf^^r^^^AT.^^X^.j&s^'^^ in- 

4^ 



gjgans' is 




the case 



direatfflon of pl^»ne1>ary gear unit, compared^ 

^ 

'erein thisse three clutches arej^eolif igured on one side of 




th^-^^anetary gear unjiJ^r^he construction*^'f^n oil line to 



1 
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ican be made "^easdl^^'^'an^ be 

Further, because the third clutch iarn^-^ the input shaft 
and the input rota^^rr component m-c, ., i-n - n pi i h i. lr nf 

""**'#rs'eTTga"^ift€f, the te u^^^ on the third clutch can be reduced, 
and the third clutch can be made more compact , ^compared with 

^ £or - 03&amplQ the case wherein the third clutch makee- the 

input rota^a^H component and the first rota ^2^R t:omponent^ 

^^.^ii^a pab l c "H of "" d^DogL g.^aijLg^ 

third clutch comprises an ca3 : pre ss Ui n & servo that ^Z^^*^'^ 
■ puGOOur - iBGO - fs p friction member^ a drum unit that is 
constructed integrally with the oil^'^ j^ o s cur o servo, and a 
hub unit; wherein the hub unit is linked with the input 
rota ^ F ^^OTi component; and wherein the drum unit is linked to 
the input shaft, and is positioned so as tQ^open toward the 
^ digo - ctio r i o - f' L -h-e ^reducing' planetary geai^f 

Also, the input rota^OTi component which rotates at a 
high revoltit i i an^ - ^ Ji^gj^^eefe sixth speed forward can be linked to / 
the hub unit which has a smaller diameter than the drum unit*', 
*.-^^5C compared to the case wherein it is linked to the drum 
unit, the centrifugal force ^j;,de^Ve reduced, and the decreas e 



^scf controllability of^the third clutch whon — 6ngaging and -^ 



Fhon - fenggqina i 
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Dip i'l 'i ' n i M 'I'll n n li. f in ii c Mi i i nj h i Cl iiiin D i i j i, 

-(LjUiiriymud irlLir'^lie oil pressure servo of the third clutch Al^y jp^ my^of^c] 
-djre p r iiseG l on the input shaft/ whe r ei^ - oi 1 i ^ e supp]!^;^ hm llui 
e ii p rc3'3U ' i'C " '-ocr i VO . , a , f i, . ,, th n'" third cluboh via an oil path 
^i:oi,rMisd within the input shaft. ^1 ttr^Jjfv^e/yj 
t "^^^^^'^7 ^ThO'^'pn — irnt i uvontlon nrrnrri-lng ''"O a-jjp ^a-^^ 
I oonfigur o d i/itrh the c>4,L ^re - oour - e > s^^rvo of i-h<=» i-hi rH r-ini-rh #>i;3.v^ 



y dOiSpoeed on a boss .p^Sibdsm extending from the casej 
' V oil in "luppl i pfH-tn thn-ffTPTW f ' i ni i n '=ipr^'^^^ ^"^ thf=^ 

^■l u-lz - otx via an oil path g^; gioJi^idod within the boss •pfflsfciofi. 



ervo of the third clutch p\ay 

where^ c:?^ r<^Ctf/V- 

^hi.r^ 



s-sfe-'via an on patn g^; gioJij°iQoe f witni 

p i' T ' n i i I I 'i' Ji ■'ii'l'.' i nrr ^' n nnn . r , d i - rrg — I 



irirfrg — ©laim '' 10 ic 




an 



eonfigu ' red with theYreducing^planetary gearl^e 
input rota^OTft component that^inpu^ the rotation of the 

input shaft, a ^jr^^jrfte---^:a^.a.t ^^ t h a t fi x q g'^rhe y ^^^T 

. I - jJULa Tr l - on , aad - a reduced rota^ygff- component^ tho - t ican reduce r^ * 

^ V ■^•♦.-/^ri- OT^Q^/^ V-\ae^X ' ' *- . ■« 



v,-r6tat?©fi-' speed based on the rotation of the input rota-^4fift« J 
component -efi4 the rotatien £i icing component^ wnerein the 



ir/ third engaging component is a third brake that Ac (?npnb1c of 

fixing the -#±^riTigs::a ?e -t? o4= ^^ . » 



f^Byj ic- A<:^c/ . ^ ^ ^ 



third brake ' iL s/con f i gtrred- on the € > ppo &4 1 @ is i dej a!g!c he axial 

phr^^^py ^^^^ <^ri',roff>^s'*T^ 

' j,Ui,uoL imn lyE- the^ reducing planetary gear unit f - ^onu ig iiH- 

PlfinP^^^y gnnjg; and the ^^r^g^ressuYQ servo of the third 
brake ^o e n ' ^i ugj^Hf ed on " tho -- e d^ wall of the case. 
JJ^e>--p^;^'eiTb'Hrn=ven^i-en— ^ to CIaim'Sra---jrs 
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C^ L:uiir> g^ . KQG ^ ^ aQe h -feti^ the first clutch i& d ^ LluLcih LiiaL 
engages o^L ^ ' U ' ^bm, first speed reverse. 




/r9 

Accordingly, when ©ngggod at nfrho reverse ^i^ci i^ L l h ^^^erl, 
_ ^ / ^ . . member )'^ ^o - r^ the 



-^fefe unit (particularly the transmitting member th 
reducedVtotation^,-$c^ the reduced^ rotation output means^ ^A//-< 



by ongagii^ - th ars first clutc h^^ythe unit connecting 

^ " — — - ' j:^f^^y 

- thia first clutch and the second -gotatjcn component rotates 

at the gQtQ t' ion of the input shaft, ««d^some cases may njf?Qirr 

-jwfee#e*n the rcvQl ^ uticin dif f erenc^ fehorGo d ? may be large. 

However, because 4 &hi ' 6 first .feJAtch is located on the 



iteduceclvtotation out 



o ppooieo sj.de of theiTeduced ^ 

-^Tprr- — ^ 

planetary gear uni-^ fehat lo- 



op pooito side of the^%educedvl:otation output means ■ via -ttfe- 

to ca -yy the unit with reverse 
rotation (particularly the transmitting member) and the unit 
■.^'■'■TnrtH'^H :^^ rotation of the input shaft can be configured apart, 
and compared with the case jwherein for example those units 
are cuiiri'g"bi-i»e.d in contact ^ ^ith' a multi-axial construction, 
^ t- h e decrease^ ^efficiency of the automatic transmission 
resulting from the relative rotation between "fchoae units can 

be prevented. ^ ^ t 

' WiCh Lire pr u wi^fc invoftfeior^ - aoeording to C ' laim - 3 r y , the 

he'^planetc 



first clutch ^ ;ye4 ix nirigurGd adjoin^ the'^planetary gear 
uni 

» and a g^ ^oil prcojur e servo that- ^pr'c»s^ 



iit^ - wh r yTG - gn thn fiirgt olutoh comprises Jf friction member^ . 
id ay uil prcoour e servo that - ^ p rc^o our i - noo ^ t - hio friction 



membe*^^^nd a drum unit and a hub unit that are constructed 
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» — -V^ 4— 1-1 Mil 




inteqrayif^ with -thia odl - ^prcjauue servo^ and whcrG - in - the 
-f"^ drum unit is linked with the input shaft, and the hub unit 



is linked with the second 



componenti and iJhorcMJ^ - 

of 

the second clutch is j s onf iq^ j r n r ] tJr\ r nppn mtr- side 4ft- the ) 
axialj ydirp(6tion-of ■ thc yreducing^planetary gear unit p f - irom the 

/ ^ere~^ — -3T^- 

first clutch# anldu^whearoin the second clutch ycomprises /ar 

^l - l'" prcoomro - servo that pronsuTri rrf; 

a arum unit and a hub unit that 

are cons^rrtrcrfer?^ integral^;^^ with this o il presanre servos -errrd^ ' 

h3<i,rvient' . 5€<»^<< t./<4't^ 

> Mj - iGL"ffiiri the drum unit is linked with l^he input shaft, and 

the ■ " " 



friction membe^ and 
thi - g friction member; snd a 



/ 

r 



hub unit ,is linked with the third rota^4efl component^ 

-J . 

0 ^ r^ngh t - h - -^ >^ > nt"=^r rnnmf ergnrp ^^^^- ^ of the first clutch. 



^ The present invention ^OGorgH.ng to Claim I't further 
'"■e-Qiapri&os a first brake capable of rctQinTncj rotato r 



ng - r crt tation-o 

ry ^ - - , - , — 

the second rota )n-Ofi component:, and a second brake ^ 

ry ^^th 

r etaining r e taLionj) of the third j:ota 1jg.Q rr component/ Whoroit f 



eapdble u ' f * (y 



the first brake 



on6 OL tne tnira rota ijg.Q rr componer 

l^<l.zfe.d ^^.dl^ Hy C^uJqf^ A 

is Go nfigurod on Lli^ ' ' ' lMj ^x^cxr^<5ia^ 



ef5*^ of the first clutch*:? and wh<>ro^R - the second brake 

la<jdTe.d UcbTcJ naAi^lly aoTu/^i^cl ^if^ 

r^nfignr^'i rf-h^ ' ""'^'^ ■ r '^i -^^imif pr^n^^ of theVplanetary 

gear unit. 

Th'e^p^re^Trtrrffi- 

coTi€4-g*a-ped--w-ai^ the first brake compri G in - g^ a friction member^ 

^ ^y<^^^h<:^ ^5c/>e> ^£ff^Tf ^^^^ 

and an oil pre-s-soixe servo that pi u buu ii^ feP-l!riiJL^ fricti 

memberijp j tfh a- roin tho o i - l p/esbuie servo of the first brake is pi^cL 



Lon 



radial/ 
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- djigcc - tion of the ^coJc^gEgaasttise servo of the first clutch, at 



a position ^ tf^i^fei LU^ i ucrlap at least - a ^ p a rt j.n the axial/^ 

^dLj^^G^r^&fi-i — ai=t d — wh e re lrr 'Ihe friction member^of the first * 
j/z<::JocU p/£lcj ^p/^/ied y,,iT^r$4.<Jk^di^<trc\^'^j p/^^ apU^ed li 

brake io - linked to the case and^the hub unit of the first 



clutch. . 

^44fa--:ya^-.p^se, nt i n y -e ation — dccordlflcj " LP Claim 16 , the 
second brake coropx-i-s-e*— a. friction member^and an oil p .£^^s^d^^ 
servo that prQcourife ' co thi/ friction membeg> >aji> d:^ be-^Ty^-jr" - C 

1^ -pi&O'O - O'c rre servo of the second brake is -■dirTsnpa^re-^^vir-'G^ ✓ - / 

-m grGr j rtri . extend^t— &©-6b®^^^ rotatably support^the output 

member^ and - whcroi - R the friction membef^of the second brake ^t^^ 

-3r<r ^r^c^^r^Uy Jccdhd ^Jf<^^ ^UtuJ^f-<^ S-lrfT 

-d^— d-ar6peg-e'd^3T-t4^'--et^^ ■ oidc of the*^planetary 

gear unit. 

^^i"t'h-irh^^'re^efrL ■ -in v'en t i orr^a-ee-ekccdi 




transmitting member feirafe- links the reduced rota bioR 
Signet S^<:.(;nJi i/niT / 

i oomponent of the^ planetary gear^or the third engaging . 

component and the first rottit/ion pompongnt of the^planetary , ^ 

^^/V f>^Hf/>^'^lT/'^ ^(iyrLb^r- i^duJi'^S' ^^'^^J^ ^?Ctf.l^dn^J jpcH^^yi 

L.±-i' uiUlT n c Q Q ncte of the output unit. 

TheVpresent invention a-eee- rdl Ar y ra - €laxi u ty further 



Gom p rioca a differential unit for outputting rotation^ to 'AO 



driv«^ wheels, and a counter shaft unit for engaging the 
differential unit, wherein the output member is a counter 
gear meshing with the counter shaft unit. 
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configured such that wherein, in a speed^ lirL^~~charT: 



illustratin-g^the. revolu^j=^ns of the first, secoM,>t: 




ee^ line^^^^^^ari: 
irst , second, >diird. 



and fc^^trCTS^^if otation coifconeirfe^ with th^ vertic^a-la^^is, 
the gfar ratid^^of the rirst, second, third-;^ and fourt 



and 



»ri^-j 



rotation components with the 'horizh^t-'^ axis in a 

% 



:orrelponding manner^^^t-he first "rotation componen^f to which 
thereduced rotation is input is positionedNat the fartnest 
edge in the horizont-al direction, with the fourth rotation 
component linked to the ..^nif|3:ut meiriSer, tTft-e^hlrd rotation 
component, and' the%.e£,0nd rota^cm component, corresporiding 
t^l^at order l 




■ — — ^ ■« — - • 



JWifeh the-.--p^e-S'e^^t--'*iTTV'ent^ accOrUlU^ LU Cldiiu'20, j^he ^ry^ 



planetary gear unit is a multiple type planetary gear, 
comprising a first sun gear, a long pinion which meshes with 
the first sun gear, a short pinion which meshes with the 
long pinion, a carrier for rotationally supporting the long 
pinion and the short pinion, a second sun gear meshing with 
the short pinion, and a riag gear meshing with the long 
pinion^ wher e in the first rota»en component is the second 
sun gear caprihlQ of inputting - the reducecr rotation of the 
reduced ^rotation output meansg am q i" wherein the second 
rota»e*i component is the first sun gear ■ oopablo of ^ y/^ 
dirApatt ] n>j I'liil il the input shaft hjT th^ iiht 



the first clutch, and which is capablo " of boing . fixed byj^the — ^ 



rntmi nrrnr of the first braked aiMt 



the third rota jXu T T 




is carrier gopoJanlo Qf inputyQi-ggt*Jiiw rotatior^^ 

the input shaft by the engag3r23^ of the second clutc h^ a nd 
which is cgti p abQ. - G - of bcin ^g fixecJ^by tho r - o4iQdniTigy of^a second 
brak^ and w hei^cM i the fourth rotafe^remr component is ring 
gear linked to the output member, 



to the output member. j i / i 

^e4a4p.-4ra went -ie n -' a^-ee- g - ding to - Claim - 21 i - s 
-^ configured whoroin ;. in tjie first speed forward, reduced J^'^^^y 
rotation is input to the first rotafe^eft component from the 
reduced ^rotation output means, and the second brake is ^^^^^ ^ 
jge^fe^Jrfi-Gd-r- and wherpin-, ^j/n second speed forward, reduced Jf>^^^ 

rotation is input to the first rota^i^ea component from the 
reduced rotation output means, and the first brake ±s^^^^^^^^ 
-EOtQj r iied, ■ d ?fKi--wfaexairflr, ^Jjci third speed forward, reduced SjP^^^^ 

rotation is input to the first rotafefren component from the 



reduced^rotation output means, and the first clutch is 
engaged^- and: whQroin> ,'^Ti fourth speed forward, reduced ^^ce<s/ 

rotation is input to the first rota^^ component from the 
reduced ^rotation output means, and the second clutch is 
engaged^ and vriic j&e^ft^JjTn fifth speed forward, the first 



clutch and the second clutch are both engagedjT^nd Ji^ije^ijx, — ^ 
in sixth speed forward, the second clutch'^i^ engaged^ aftd 

Lhu lii u t Liuk u i -s- rcLainud; — v^ho - rQin/ ' '^ n >jSe first speed 
reverse, the first clut engaged ar^ th o o - e eond bralcc io -* 

■ ^GtQ ' iii^; ^fho - goby six forward speedy ieaeis and one reverse 
speed lov fii l oun bo 
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Brief Description of the Drawings 

Fig. 1 is a schematic cross-sectional d-iagram. 
illubljW-Liny aii au'LOKlaLiu LiaiiJiux J.U11 " Uy visse of an ^--T 
automatic transmissio n - arc latin^ to a first embodiment T ^ig. 
2 is a \pperationM/^table of ) a^'^automatic transmission 

^ ^ 

■ L'Glating to the first embodiment^ ^Fig . 3 is a speed line 

diagram o- f an automatic transmission i^] dL iirep=bo the first 

embodiment. Fig. 4 is a schematic cross-sectional " diagram ^tod 

> 411u^>Lgatin<3f n n mi t n m al: 4^ t ra - nomiss i on device of an 

^ccor< 

automatic transmission ^ K^latH; 



M]»g ' to a second embodiment, Fig. 



5 is a schematic cross-sectional dia g ram, ill uj j ti ' d Lin g, an - 



xr3Trs'm-3rs^4i32-:d'e^ of an automatic transmission 



-reldLlny to a third embodiment j •Tig . 6 is a^operatioij^l 



LdUle of an,.^tomatic transmission roJUating to the third 
embodiment^ Fig . 7 is a speed line diagram an automatic 
transmission golatin^ to the third embodiment. Fig. 8 is a 
schematic cross-sectional^-e iiagrcm illAi ' Ot - rcy b ^ng an a^jLomati O' 
transmicoion dcvicG of an automatic transmission *eiat±is^ to 
a fourth embodiment^ '^Fig . 9 is a schematic cross-sectional 
'- diayiam illuctrating an ^ automat i r transmission dovico of^n 
automatic transmission relati^ory to a fifth embodimenty Fig . 
10 is a schematic cross-sectional rfiagiam illu6Lra4»ift€f-SHFr- 



ii ut n m . it i ir f rnnn minijinn do vi r r- nf an automatic transmission 
to a sixth embodiment. 



^UJ. dll d U L Ullld L. X C UidllSUlXSSiU 

ty*Tig. 11 is a'^operatioriai- 
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twa tel o of an automatic transmission rolating to the sixth 

^ So*' '^^^ 

embodiment' and*' Fig. 12 is a speed line diagram jj*"^ 

automatic transmission ^ u luLiif t if to the sixth embodiment. 

— De>^L M o de for Carry iny u uL Lliu invontron 
^First Embodiment]^ 

A ^ 

-54Te first embodiment 3fi eJ.a - t ' -h r i ^^-^ the present invention 
will be/described^ ^olluwliiy Fig. 1 through Fig. S^-feeiew-. 



Fig. '"T"^c;'-r?r-"5sr^'hlgTTi';i^ aqram T ^iist ra 1p>l^a 

transraission^elating to the fia?^ embodiment"^/<f^g. 2 is a N 

\ / A- y \ I 

operatiohal table of an automatic -^transmiasion relat-mg to J 

/\ / \ / \ 1 

C first embodiment, and-^Fig. 3 is asjspeed line diagram ofi 
/ \ / - -A ^. \ 
^feoHva-lH7e-^:&a-n-s mii5§;sl-on^^ t i ng^.± o^t-h e ---f'i'f s t emBoB i~me n t.. J 

automatic transmission^ relating t© the first 

embodiment accuidiuy- -Lu the present invention- fea-s—sn 

^>m ma 4 ;.. i^ >n. t t- an smi^a-s- i On , d(liilLlc!^ as illustrated in Fig. Ij 

^- This is particularly f avor - abl - e for FF (front engine. 



front wheel drive) vehicle, and has a case comprising a 

housing nnm, nnt- i ] 1 n gt; r-a h ^ a^H ^- V ir::^rx<^rr^^^<f^^'7'^^ 

n H T.T -i 1- h 1 r[ t h i r>,... h ouff-i n r a *=f p \f\ rr^n f i i r ^ ^ a torque 
converter^ not illustrated, -v^ithiri thi5 ^ transmission case 3 
- io Gonfigurigd an automatic transmission d evice li, a counter 
shaft unit (drive wheel transmission mechanism) , not 
illustrated, and a differential unit (drive wheel 
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/ 



transmission mechanism) . # 

Jma^s- torque converter is oonfeiguredv — Se^e-^ramprte-y on 
-fe^ite axis that ' ■ i - e centered on an input shaft 2 of the 
automatic transmission device li, which is on the same axis 
as the output shaft of the engine (not illustrated)^ ond th -rs^ 
e^ ^toma t ic 4= -rai i -tjmi:jr 5 l tJ ' ir d- e v lce -'^'lT'^i'^ ^Oi^'f'^^ the output ^ 

j:::je Jit - Gi ? <jd O ' li Lht:r ^4 jnp u.t - ^haf^ 2 . Further, the > abovG montionod " 
counter shaft unit i- e - conf igu3? ed'^jgR a counter shaft (not 
/O illustrated) on an axis that is parallel to the input shaft 
2, and the above-mentioned differential unit A - o - ooyrl^i - g trr-ed' 

■ oo "Qo tO ' has a lateral axle, not illustrated, on an axis 
that is parallel to thi - s counter shaft. 

by dysts i gibedi — »rrun re rbr - encO " to Fig, j r. As illustrated in 

Fig. 1, the automatic transmission etssZjSe- li comprises a ^ft^ 

second f 
planetary gear unit PU and a^planetary gear ( roduood ^y^^^cJ 

^-^Mixaixort oirtpuL /iT^Jdiib/ reducing planetary gear^ PR on the 

input shaft 2. - Thi - G planetary gear unit PU is a multiple- 

type planetary gearV which has a sun gear S2 (the second 

p©4a-i4^' component), a carrier CR2 (the third ^ * 

component), a ring gear R3 (the fourth gotatji ' &v component) , 



and a sun gear S3 (the first ro4>a - tipB component), as the 



/S four "■ station components^ whoj£X3=^ ^he carrier CR2 has a long 
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7 pinion PL that meshes with a sun gear S2 and the ring gear 

.R3, and a short pinion PS that meshes with the sun gear S3, 

•wliwsei^are meshed J>er/one another. Further, the etbu^C^ 

'loeixtiGftext planetary gear^PR is a double pinion planetary 

gear^that has a carrier CRl, wherein a pinion Pb is meshed 

with a ring gear Rl and a pinion Pa is meshed with a sun 

gear Sl,^ w - h4-gh are meshed-'one to. another. 

^ ^R p tho abo ' vo - montion o d 1 nput "ghrtl L 2 is piO 'Vrar^gdiy^ boss 

uJMTt 3a t-hatr— *S extends^^^^fefi- one <i !idgG of the case 3 and 
5 4^ j'*-»r/t>u«c/'AA» one. ^nd 

0 form^ >al sleeve^ foim oiT thd -s input shaft 2, and on this 

.boss uni r t 3a is ' configured a multi-disc clutch CI f reduced jyae:< 

rotation output means, the third engaging component, the 

third clutch) comprising arrr^ri^-prgs^'tt^ servo 11, jgf^ 

friction plate^Vl, and a drum ohap c d member 21^ that - ^ormo -a— 

j> e-itrtch Uimri. 

This oi3/ 'i pr& s'STrre- servo 11 df 6 -- G O ft Sir m e :ted iT Dm a piston 

unit b for fHrCioouriging the friction plate^71, the drum ^ 

-efeeped— irrembw 21 that has a cylinder unit e, an oil chamber 

"a" which is formed if^ seal-irt^ between tni ' S piston unit b 

and irTl^ cylinder unit e with seal rings f and g^ return 

spring c that - onergizca LhiB piston unit b towards oil 

chamber "a", and a return plate d that ap s forbs ono xg.y^-'^rf^ 

■ thi-^ return spring c. , 

^ Vj_j J|^TY^r --^i:j^o— f g dp n r r l i I p 1 1 nn n J ^ach oil prossttr^^ 

servo sh ri ll bn rnn ^ id^rod n*^ bning constructed similarly 
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fxom an oil chamber "a", a piston unit b, a return spring c, 
a return plate a cylinder unit e, and seal rings f and g, 
and as such, description thereof will be omi - ttod r-. 

The oil chamber "a" of %jt^g8--€ra; K piLiTl^ > ui4ii > servo 11 In ca^muf\^^^y*^ 

J (Ajflk /> 

5 liakod to an oil line 92^jp* the boss unit 3a, and this oil 
line 92 is linked to an oil pressure control device not 
illustrated, d jrm r hb, ^^ wo - r do r- cause the stee^qpe-— ift^i ] i , L jrUtfgd 
oi^ " "pT^ ' 00ure servo 11 is conf igurod on the boss -««±^ 3a, an 
,oil line from the oil pressure control unitoiot illustrated/ 
to the oil chamber "a" of the oil pressure servo 11 ie-Oi^/t 
■ ■Gon ctr u -efeed by one set. of seal rings 80^^ seal between iiiirs- 
boss wftit 3a and the^'drum^-eh-d^jetJ^-^igSig'^ "^fa^^^^y 

.-jaw^ I n M I f" ^ I h M I f >7P^ »^j :»^ ' . ■! i j 1 1 H 1 - ] boss unL ' fe 3a supported^ 
-^:-by" HLh^ a ' bu vG'" m O'n't"i"O i ^e d drum " ahapo d mcmbor 21^ cq a j j to bo 
1^ _capatejre ^ - f - - g-o - t a4;; i n g ^ an e ^-efi the inner circumf erenL tl ^idu u " £ 
i th -e. front edge of thio ^r\im ohapod laombor 21 - io configured -" 

^ f?nga g >4ng by^lff? on.jf p3?riOGur - o servo 11 for the clutch Cl^ -^y^ 
beimg oplinod^ The in rj i u r' cj.icmure ' reii ( jj ij»^ iiiL ''l ^ f Lh e friction 



^■4:%^ The^ in rj i u r' ciicmure ' reii ( jj a»^j iiiL ''I ^ l Lh e friction ^^^^ / 
plate*"?! (jI U ii i j - clULUh CI splingg'^TcX fehG hub uurL Pl 7 
jdha^'--fe^e---r^ftg----gB'a-3^ — arrd— feiwrs hub unit 31 is n^l^^<^Py^ 



supported by the boss w^fif 3 a^ &€u^5 ■ '^iri !r'SB''--ca g3bl c rTJ T 
..rfr©ta^fei^ig,>-...^-*5^ carrier CRl has the piniou » Pa -^ a TYa 

thi^pi P^^j ^^^^ pinion Pb^meshes with the abovo mont^ncd- 
ring gear Rl, and the pinion Pa^ meshes with the sun gear SI 
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which^is connected to the input shaft 2. This carrier CRl 
is secured to the boss'ffi^ 3a of the case 3 via a side 
plate, and the sun gear -.SI is connected to the input shaft 2. 
7rirse-r the ^ liu p u d iiiuiubur 21 wtee^m 4-hn frirrtion — 

5 ,^.^jra ^ ' '^l ' e^^-^fefee— CI io opli - nGMd to- a 
transmitting member (the reduced rotation output means) 30 
that transmits the rotation of the ring gear Rl when j^sS^ 
'clutch CI is engaged, and ©?r the other - bIAk ^ of this 
^transmitting member 30^the sun gear S3 of the afcove- 
jQ mentioned^planetary gear unit PU, fesT'^Le-iii'jgTrtT^Tja. 

At 

On the Qthor.hand? — efa. the other edg-e^ of the input shaft 
2 (left side of diagram) l^a multi-disc clutch C3 (the second 

clutch) - io Gt?n " !&3rg ^ urcd'^hLrt:^ompriQO£> an odQ- proDC ' Ure servo 

13, ^ friction plate 73, a djsum ' ohQj>od m e mb e- g 25 that form ts 
in^ ^ clutoh dium , and a hub unit 26. Further, an the boss wiiT" 
3b Whx i l 15 ■ ^lurigat ^eeh^.^i^^ oi d e of the cas.e ^ on ■ thtr 

.-^©ppe«4'irer"S'ide--&=:^^ — and is 
■ pr^vifind nn the input shaft 2 in oloovo - ^fuii Tr; Is " cun - f i g^^^ed- . 
a multi-disc clutch C2 (the first clutch) e omp r -ars-rog^-a- n/ Q - i 1 - 
^0 servo 12, ^ friction plate^72, a cirnm-shapoc} m e mbef 

23 fe ^d ' L "lurmo- a olu - t =gfe:d:gmi, and a hub unit 24. Further, ^.^rff* 

hia.g>^-^±:^a,i!a,- cd r-r; nTn f p yp^n nn i H n n f u4-h i^ Clutch C2 iS COnf Igurcd 

a multi-disc brake B2 comprising an oil/prG&ourc servo 15 

Bxid ^ friction plate^75, such that at least a part thereof ^"^^ 

overlaps the Qi - ^p - rocou - ro servo 12^ iii - " thQ -- axiT - >^ - dirootrie rrrr 



- 22 - 

The oil chamber "a" of fete i.D oi ' l prcsaurc servo 13 

^ i ^R ked ^t-e an oil line 2b formed on J L]3l.a,..aJsQ3Zi^^ 

input shaft 2, and this oil line 2b is linke d" through an oil 

in 

line 93 the ^£ns^§3»Slt£SSi^boss 3b, and fe felpj u l i " 

line 93^is linked ttf^^^egi^ to an oil pressure control device, j/ 

not illustrated. In other words, thi^ abov e mentioned o iA 
.pjge ssui:^ servo 13 kas^-a-n-.^i±'---3rjrfte^^j:^ f r@m ^ the oil 

pressure control device, not illustrated, ^fe o the oil ohombQr 
■■■ "a" 1-hB« .aj-l-pi:' ea'a ui' g J"" aemu rO y by one set of seal rings 

82 that^seal between the hoss^S^^3h of the case 3 and the 

input shaft 2 . 

The oil chamber "a" of the above-mentioned oil pressure 
servo 12 lb ll ' llked through to an oil line 94 of the above- 
-R ienLiofibiU - boss la^nrt 3b, and this oil line 94 ^jrs-" lin k ed ' 
-ferhrLOUyh the oil pressure control device not illustrated. 
In other words ,^ for the above mentioned - ojrl . prQS 64 jro servo 
12>^^Lae::^3s4J>>^'fea^^ from the oil pressure control 

device not illustrated to tho - -oil -eha mbe i "a^— o f Lh u uJ rl 
^ie):>l^[lY § ' l:jy i ? - vo *'"l? g/ by one set of seal rings 83 that^seal / / 

between the boss iarriri? 3b of the case 3 and t he di a i ir =^5i»ape^ 



member 23. 

The drum shap e d membe r^ 25 of the ^a^Qj^^' itiGrvtioncx i clutch 
C3 is connected to the input shaft 2, andl$^fc±te front fe^g^ 
of the inner circumferen ce o - ido of thic -* drum :='3i=rap txi-mGmbGr 
25 co i^fe igtU-'igGd q friction plate 73 of the clutch C3 that 
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, c a p -a hY e^le^ ^nac nji au'^bV ' (fluL ^ oil- proapurc servo 13^ for the r 
g - iutoh & 3 , - by boing oplii'ied" ' ." Of i the 



-*6*ae=®-i«*^he friction plat/73 of t^l S f^ nt TTT eh e^37;gg S^i-c T^r/K^^/cc/ 
I , rnnfigin*^H. a hub unit 2 6 fe - y^ - bc i ng ' op lined , and this hub unit 

26 is connected to the carrier CR2. 

The dg^''-''T5tirQped ^mcin bQ r ^ 2 3 of the ^bOVCT iTOfltionod clutch 
C2 is connected to the input shaft 2, and on t - ho front - -edge 

a^fe' u £ - U'i i. !j> d.Luiri'^shapod m< 

plat^ 72 thG -- eluLuh 03 Ll i u i L 
trb^--ur"'"Uiii^atj''iiiy by the o- il^^essur e^ servo 12^ f - or -the A 

.« flid o u^ "lhe friction plate^72 6f .*feiar clutch C2 i:^ a^-cV^jp/f/^ec/ _ , 

■idae fegi g n-j-uLl a hub unit 24^ by being oijiil i nciil, jfnd on^tKe outer . ^f^^^'^ 

circumf eren(|:#' o ' idc of thi ^ s - hub unit 24 are— y onf iguyed " by 



jQsSfcfae inner circumf eren^^e ^^fe* u^g ^-^- is '- dr t im^ shaped nusmbor 
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reurod - Tf friction 




op - lining Q Hrriction plate575 of the brake B2/ that ia * capable 
.,a£> Gugagftiy by the 0iffl prp^Drfrc servo 15 for the brake B2. 
Also, "^is hub unit 24 is ^connected to the sun gear S2. 

On fe he ,, G ^l T e - r I ' lai ^ — ©ft the"^ outer oire r umf o-reafte . side of 



the planetary gear unit PU is -eeiFi^ijgiwisd. a multi-disc brake 
Bl^that comprises a n . -o ii - ^ r o o o u r - c servo 14, j^friction plate^ 

is j^r/i^^</ 



74, and a hub unit 28. Jhe fgiQ -prr 
d i s p Q s o d " OR a InemSer ^Jt ' li (Ti i U u d from 



supporting a 



servo 
the case 3^^ 



J4 1 



aarhfy^ counter gear 5. 



rotatably 
Also, -feu Lhe 



side plate of the carrier CR2 of t - hi - o planetary gear unit PU 
. — is connected hub unit 28^splined vfttrh the friction plate-?y. 
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74 of the above-mentioned brake Bl^ ©ftet i^xther, <:hiK) hub 
unit 28 is connected to the inner race of a one-way clutch 
Fl- The sun gear S3 is meshed with the short pinion PS of 
this carrier CR2, and the above-mentioned sun gear S2 and 
ring gear R3 are meshed with the long pinion PL of this 

carrier CR2. Also, a linking •WHrt 27 is connected to one 

end tk^i-<2^hy h^kj 

e4§^ of ring gear R3, and fe-kgw ^ing gear R3 d: ' 0 lin - lcc - d 



to the counter gear (output unit) 5 via thi - ^ - li - nlcing t anit 27 t 
As described above, the'^planetary gear'^PR and the 



clutch CJ are -eon f i g u i ud— oft one^side ^ ^jTrnrhr *- dj r^r^t-f rnQ of the 
^x :io of -the planetary gear unit PU, artd alco the clutch C2 
and the clutch C3 are - eonf i - gur - ed on the other^side^ in the- 
— dirre'efe'i-Q n of * the .^ axis -. Further, the counter gear 5 is 
ji^oui-^A^-jpedr between the^planetary gear^PR and the^planetary 
gear unit PU^ in - -thQ " d'i"roGti.on -of - the Qjgia . Further, the ^it^^ 
brake B2 is eo ilf lyuicd on LLi c biu beMr . eiriLmu£i:^ndr T 



hng n tlro - ou - feQ . r Gircuiu£undinjid -"-&jr^ of i 

^^n<L lac^tU rW.-^//y <=>c/n*J^rc{ 

i*^brake HI is - faWiifl g u ' wd on tl> Q out-er ^ 



the clutch C2, and the* 

c i c o um f OTcmjQ- o c of the^planetary gear unit PU. 

rationiB of the automatic transmission ^^SjEj& li will AouJ 
be described, - f Qll ow^ag Fig. 1, Fig. 2, and Fig. 3^ bolow r 
-^-MdW7^''^e vertical a^^s of the speed line diagram illustrated 
in Fig- 3 indicate the govoluti - ono of each rota fe^on - 
component, and the horizontal axis indicates the 



corresponding gear ratio of these roto - ticyn components 



c 
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Further^ --^rgS) uT'diaijj the planetary gear unit PU section of 
this speed line diagram^ the vertical axis Lo L4iLi rcr?€*re=&-fc 
*.^iQ^yr^-Qprfe^^"'"n?^ right side of Fig. 3$ corresponds to 

the sun gear S3, and ho - rcaf^^T? - moving to the left ^ ^ikCXLO^on 
within the diagram, the vertical ax^s correspond^^ to the 
ring gear R3, the carrier CR2, and the sun gear S2. - eXuUd^e^ 
^ yaidinq^ the planetary gear PR section of this speed line 
diagram^ the vertical axis to the farthest /horisontal - e ttgn 



right side of Fig. 3^ corresponds to the sun gear SI, 



and * borccrf " t or moving to the left di recti an within the 
diagram, the vertical ax^s correspond^ to*^the ring gear Rl 
and the carrier CRl. Further, the width between these 
vertical axes are^progfortional to the- invc)a>&o . rLrii j g jjjja number 
of teeth of each of the sun gears SI, S2, S3, and to .^bfe 
^hT[ve^ ^ . n of the number of teeth of each of the ring gears Rl, 
R3. jV3r»eTr"The| ^dotted lin e^^^^^j:^^*'^rizonta^ jdirGCtlon within 
the diagram - i l^nn^^^^^-Jtis s^ the rotation transmitted from 
the transmitting member 30. 

As illustrated in Fig. 1, the rotation of the input 
shaft 2 is input to the ab o v 0-.mcxut'i^etu5 d> sun gear S2, by 
engaging the clutch C2, vand the rotation of this sun gear S2 
-i a - oapQblo Af H oWnq - fix& di by retcM.n - i ' ng of the brake B2 . The 



oapQblo c. f H D\»ing - f ix& di by retcM.n4. ' ng 
rotation of the input shaft 2 is input to the atoevc; 
mcnt ion I? I?] carrier CR2^ by engaging the clutch C3, and this 
carrier CR2 can f - in the rotation by VmK^ > n i-mj> of the 
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brake B2, and further, the rotation^^Jr? one direction 
rogulatod by a one-way clutch F3. 

--G r the other liand; "The above-mentioned sun gear SI is 
connected to the input shaft 2$ a - nd - the — jg^t^ tion of th - itT 
input shaft - 2 is inpirb carrier CRl is 



g o^n^c'^ed to the case 3 and t - he r o tatiG> . n the i cof i^ "Tfege^ 
and therefore the ring gear Rl rotates at a reduced speed. 
Further, by engaging the. clutch CI, the reduced rotation of 
this ring gear Rl is input: to the sun gear S3. -^^?±s?>^"^^he 
rotation of the - abovej g^ mo n t-i on o ring gear R3 is output to ^ 
the m T n .-ni n P . n -h - ^n p counter gear 5, and *''is==:fi±aipt2i to the 
drive whee]?, not illustrated, via this counter gear 5, a 
counter shaft unit not illustrated, and a differential unit, 
^"^first speed forward within/^ D (drive) range, as 



illustrated in Fig. 2, the clutch CI and the one-way clutch 
Fl are engaged. Then, as illustrated in Fig. 3, the reduced i'^^^ 
rotation of the ring gear Rl is input to the sun gear S3 via 
the clutch CI and the transmitting member 30. Further, the 
rotation of the carrier CR2 is dont - roJ^lod ir r one direction 
(the forward rotation direction) by the one-way clutch Fl^ ' 
-arf^--e-tiTei' W OI ' dS Lhe c -ai i ier eR2 ±i:> pr uveiiLyd f i ' 6iu luLd - tliiy in 

■Jhe ring gear R3 

rotates the forward rotation for first speed forward, 

froBi the reduced^rotation input to the sun gear S3 and the 
fixed carrier CR2, and that rotation is output from the 



counter gear 5. 

■M^ ^ - v/hQn downshifting (when coasting) , the brake Bl is 
roTcfl.n(>d ettd- the carrier CR2 ie-^israS, and the gfe#^^ 
♦.4ae*tti<^nje(gx.^^ first speed forward is maintained while 

preventing forward rotation of this carrier CR2. 

Further, at tMo first speed forward, the one-way clutch Fl 
prevents the carrier CR2 from rotation in the oppooite 
direction a - nd allows rbrward rotation, and therefore, 
switching from a non-running range to a running range and 
achieving the first speed forward can be accomplished more 
smoothly by the automatic engaging of the one-way clutch. 
In this case, because the sun gear S3 and the ring gear Rl 
are at a reduced rotation , the above-mentioned transmitting 
member 30 pGrformo a relatively large torque^ tr jrrnro-Uj.tMji;^ ^ 
second speed forward within the D (drive) range, as 



illustrated in Fig. 2, the clutch CI '-^-"j-TrfT^ and the 

brake B2 J h, ^^TrHrwA , Then, as illustrated in Fig. 3, the 

reduced^ rotation of the ring gear Rl is input to the sun 

gear S3 via the clutch CI and the transmitting member 30, 

y75p/>ccil 

and the rotation of the sun gear S2 is fixed by the brake B2 
By doing so, the carrier CR2 rotates at^slightly reduced 
TOfcat4Qi » , and from the reduced"^ rotation input to the sun 
gear S3 and this slightly reduced rotation of the carrier 
CR2, the ring gear R3 rotates a^* the forward rotation for 
the second speed forward, and this rotation is output to the 
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counter gear 5. — -Newr — a±'&€r>i«-UJais---€Q^^ J&e cause the sun 
gear S3 and the ring gear Rl are^at a reduced j- u -Ui ' LiaU y the 
above-mentioned transmitting member 30 pcrf oi-mo a relatively 
large torque, tranomiooion i ^ 

^ third speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch CI and the clutch C2 are 
engaged. Then, as illustrated in Fig. 3, the reduced .^p^e^:/ 
rotation of the ring gear Rl is input to the sun gear S3 via 
the clutch CI and the transmitting member 30, and also the 
rotation of the input shaft 2 is input to the sun gear S2 by 
• engaging the clutch C2 . Further, by the rotation of the 

input shaft 2 input to the sun gear S2 and by the decreased SP^C<1 
rotation of the sun gear S3, the ^iasjed carrier CR2 has a 
/ slightly larger rcduGcd rotation -^ than the reduc^ rotational ^^^^ 
of this sun gear S3. Further, from the input rotation of 
the sun gear S2 and the redijjged rotation of the sun gear S3, 
the ring gear R3^rotate<gr ^ the forward rotation z f ^wr third 
speed forward, and this rotation is output from the counter 
gear 5. In this case also, because the sun gear S3 and the 
ring gear Rl are^at.a reduced rAtation , the above-mentioned 



porf ocmc a 



transmitting member 30 porf ocmc a relatively large torque^ 



fourth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch CI and the clutch C3 are 
engaged. Then, as illustrated in Fig. 3, the reduced 
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'V rotation of the ring gear Rl is input to the sun gear S3 via 
the clutch CI and the transmitting member 30, and also the 
rotation of the input shaft 2 is input to the carrier CR2 
via the clutch C3. Then, by the rotation of inpu^t shaft 2 

input to the carrier CR2 and by the reduceaVrotation of the 

' ^ J ^'"^ 

sun gear S3, the ring gear RJ^ rotate*^ .^^T the forward 



rotation ^jjsrt fourth speed forward, and this rotation is 
output from the counter gear 5. In this ^ase also, because 
the sun gear S3 and the ring gear Rl are*^at a reduced 
j;<DtQtion, the ate'e -^'j-e '"iLit=f li-ULuiie d' transmitting member 30 



erf Qrm5 a relatively large torque^ -fer^^ 

"^^^ fifth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch C2 and the clutch C3 are 
engaged. Then, as illustrated in Fig. 3, the rotation of 
input shaft 2 is input to the carrier CR2 via the clutch C3, 
and also the rotation of the input shaft 2 is input to the 
sun gear S2 via the clutch C2. Then, from the rotation of 
the input shaft 2 input to the sun gear S2, and the rotation 
of the input shaft 2 input to the carrier CR2, the ring gear 

R3 becomes direcy connectF^ cefeo^ - OQ^ and rotates tiS U-i^- 

forward rotation ,<^35^ fifth speed forward which^-h«rs' the same<^f^ 
jotQtro'n as^the input shaft 2, and this rotation is output 
from the counter gear 5. 

sixth speed forward within the D (drive) range, as 
illustrated in Fig. 2, the clutch C3 «=5©«gag)s^ and the 
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brake B2 lb nii rjliiud. Then, as illustrated in Fig. 3, the 
rotation of the input shaft 2 is input to the carrier CR2 

via the clutch C3, and rotation of the sun gear S2 is fixed 

by 4:e l a ' uMlijy of the brake B2, Then, from the rotation of 

the input shaft 2 input to the carrier CR2 and fro m the 
u ^ 

/fixed/sun gear S2L the ring gear R3 rotates ^ the overdrive 

rotation sixth speed forward, and this rotation is 

output from the counter gear 5. 

first speed reverse within R (reverse) range, as 

illustrated in Fig, 2, the clutch C2 :i!^==en3g3gS3^ and the 
are, 

brake Bl .io cct^iffcd . Then, as illustrated in Fig. 3, the 
rotation of the input shaft 2 is input to the sun gear S2 by 
engaging the clutch C2, and also the rotation of the carrier 



r retSfininq tn€ 



CR2 is fixed by retSFining the brake Bl. Theryfrom the 

rotation of the input shaft 2 input to the sun gear S2 and 

\l r . [jffH the fixew^carrier CR2, the ring gear R3 rotates in the 

opposite direction^as first speed reverse, and this 

rotation is output from the counter gear 5. 

Jgtff the P (parking) range and the N (neutral) range, 

■partieularly the clutch CI, clutch C2, and clutch C3 are 

released, the transmission 4no¥GmGn^ between the input shaft 

2 and the counter gear 5 is disconnected, and the automatic 

transmission •des^&e li as a whole is in an idle state 

(neutral state) . ^ 

M 

As described above, a - geo-rding - tr ^ the automatic 



transmission li getergingUa^ the present invention, 

the planetary gear PR and the clutch CI are oon p f igui^ed on 
one'^side in the -cxial digccti r on ' of the^planetary gear unit 
PU, and the clutch C2 and t sfae uluLch C3 are oonf igi»a:cd on 
the other^side in Ihe Qji - ial direction of the^planetary gear 

-r" . . . '"-^ 

unit PU^ fherefor^ an automatic transmission e on bo provided 
that will achieve six ^forward speeds and one reverse speed 
with direct coupling ^ fifth speed forward. For example, 
compared to the case wherein the clutch C2 or clutch C3.is 
configured between the ^planetary gear^PR and the ^planetary 
gear unit PU, the^planetary gear>^PR and the ^planetary gear 
unit PU can be ogmf igu - jg-e^ close together, and the 



% Close cogenner, ana tne / 

.A. . 

>3? transmi-^lfMusj- the reduced rotation 



CO. 

transmitting member 30 -§^3? transmi 
can be made relatively short. Therefore, the automatic 
transmission can be made ^compact and lightweight, and 
further, because the inertia ^>force jS^X nerti c^ can be 
reduced, the controllability of the automatic transmission 
can be improved, and .the occurrence of speed change shock 
can be reduced. , ^ i 

Further, the clutch CI is conf igurgd on one^side dn "tho 

_ ^''^-^ 

[] ii ill J 'inn of the^ planetary gear unit PU, and the i 

clutclr C2 and the olufech C3 are p on ' f igu - rcd on the other side 
-jii n - t h r ,1 'i 1 1 1 ( Jj r r^ vt i n n of the^planetary gear unit PU, shcJ 
therefore compared to the case wherein^^^^-'^fe^.^eg^^n^^^w'^fc*^^ 
three clutches CI, C2, C3 are conf igurcd -on oneVside of the 



f 
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V planetary gear unit PU, the construction of an oil line (for 



^^J^ provid^oil' to the oil prjp'o - cx iig-e' 



example, 2b, 92, 93, 94 )J>cr provid^oil' to the oil-pi?^^ " 
servos 11, 12, and 13 for these clutches CI, C2, and C3 can 
beVjrjad^/eaTili}, ^ n'dr the manufacturing process can be 
simplified and the costs brought down. , 
Further, because the ^Ijr- pivi^aurc servo 13 is ^ ■ r - ovido -d' 
on the input shaft 2, one . set of seal rings 82''seal^he 

case 3 and ciipply oil ■■ter .the oil line 2b provided within the 
input shaft 2, and therefore oil can be supplied to the oil 
chamber "a" of the- oil pressure servo 13 without providing 
seal rings between,, for example, the input shaft 2 and the 
6 ga.l pi-y-^auie servo 13. Further, the B - ^^i. pl ^ c^3Ul^^e - servos 11 
and 12 can eacH^supply^oil 'rrom the bos^^«i±s. 3a and 3b 



-"P^eJi ^id tj d - IjL'u m >k .t > egs-e*-^, ^without passing through other*. 

unitSy foL - cxamplQ, Jjji other words, oaR ' ^i^pply 'odT^'la/y 
« M. providiiiy ' urru i >L » ij ^a l ^^ 4sf^q&' ^ and -^ 8 3 ." Thcroforc , oil 

can be supplied simply by providing one set of seal rings 82, 

80, and 83 each for the oil pressure servos 11, 12, and 13, 
^s,-aftd- sliding resistance from the seal rings can be minimized, 

and therefore^ the' efficiency of the automatic transmission 

can be improved. 

Further, since "Xte clutch C2 is Q ' olutch tho-t engage<l 
' whi - l - c - Qt firot opce d:-a?e-vers^ — wh-e fi thig clutch 2 is o - ngagcd - 
first speed reverse, the transmitting member 30 rotates 

in ^ reverse and while the hub unit 24 that 
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connects this clutch C2 and the sun gear S2 has the same 
rotation 'as the input shaft 2j 4j> i f^ Qnga qinq ^ thx '^^y± ntQh e^ , 
there may be cases wherein the \r^tatJ^]^^if f erence^©4--feli:e-- 
transmitting member 30 and the hub unit 24 becomes large, 
but because - 



clutch C2 is l ocated on the o^fioe^ fee- si de (3-^/ 
the^planetary gear ^ya^f theV'planetary gear unit PuiT 



the transmitting member 30 and -the hub unit 24 can be 
eonf iguircd apart from one another. Compared to the case 
wherein, for example, those parts come in contact due to a 
multi-axial construction, the n feereajed^' ef f iciency of the 
automatic transmission caused by the friction produced by 
the relative rotation between those parts can be prevented. 
Further, because the counter gear 5 is conf igui;od .. in ■ 



-ttt cr axial^ diroGtio tt between the planetary gear unit PU and 
the planetary gear PR, the counter gear 5 can be oonfigurod - 
in approximately they::enter>^=tbfi axial \diaseefeie» of the 



automatic transmission. For example, when the automatic 
transmission is mounted the vehicle, enlargarf^toward^ 
"■ y/ne dirce^jron of the ania — (-particularly irn the rear 
^irectii:jii (when the input side from the drive source is the 
front direction) can be prevented because the counter gear 5 
is mounted to mat oh the drive wheel transmission mechanism. 
Because of this, particularly in the case of arf FF vehicle, 
the interference towargi the front 'wheels is reduced, and the 
mountability on a vehicle can be improved^ s^^e^r'^Elie steering 
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angle fee^ni^ greatly improved, for example. 

FniLlieir r the automatic transmission do - vicG li Qooording — 

>'} ... 

the present embodiment is a trajiomioG-iop devioo that io - 

//I 

directly coupled-,^ fifth speed forward^ Th o a s'cforC/ a -fe 
first speed forward or fourth speed forward, the gear ratio 
can be specif 3 pd, in niMrtnrrad maiuiery and^ particularly when 

rnr^-iintc d ...i OT : ) »nH M - 8 ;^nhi.r.l,r i, d. n t,ho>i-o ¥ont" th i Th the vehicle is 

running at a high speed, the engine can be wt i1 i7f?d with — 
J DQ i ttcrg r c^e^ol t rti r j j on i B , and this contributes to increased fuel 
economy of the vehicle while running at a low to medium 
speed. 
^^Second Embodimentjl^ 

The second embodiment, "which is a partial modification 
of the first embodiment^ will be describe^^ with reference to 
Fig - 4 . Fig. 4 io a OGhcmatio cro i Sg- - soct ional diagra m 
illuotrating the autoimcitiG trancmrrgfeion de\>^iCg-''QL£— an 
^- a u t /n io a ^i c t r a ii -o m4 - Bo 4r c^R — rejrarfejrp ^ 

^3a]&w=r'^omponents of the second embodiment which are the same 
as those of the first embodiment will b>e denoted ^ji^ftTfi the 
same reference numerals, and description thereof omitted, 
except for parti^kL nfodif icationa . 

As Fig, 4 illustrates, the automatic transmission 

- device I2 of the automatlL "LiLLn: j mlijLion relat i nfai "Lo Lllg 
second embodiment has the input side and output side 
■ backwarda from that of the automatic transmission -cfa v Jnae li 
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■ of the ■ a4:tt - emQtio - ti ' an j:>nH r S^j. i:M» of the first embodiment (see 
Fig. 1) . Further, the botioru of first speed forward 

through the sixth speed forward and the first speed reverse 
is* similar (see Fig. 2 and Fig. 3). 

Accordingly, a««l similar to the first embodiment, . j 1 

■ according to the automatic transmission device I2 - rolating - 

-- to t - h ^ r - prooont invontior t, the planetary gear'^PR and the 
clutch CI are ^uliyuiud on one^side "tbnzjrh. e ^^ axl-^l dii ' muLiurr 
of the^^planetary gear unit PU, and the clutch C2 and the 




clutch C3 are ^ euiil '^ yujjud on the other! sid 

" faULu^4=rl=d reR of the planetary gear unit PU, and therefore 

directly coupled when at fifth speed forward, and can t . ji^'o.Uo^ 

achieve six forward speeds and one reverse speed, ^he ^€»cOinc3 

J-rrTT 

planetary gear PR and the^planetary gear unit PU can be 
lOTTif igurcd closer together, compared to the case wherein for 
example^the clutch C2 and the clutch C3 are - eoafigurod 



between the planetary gear PR and the planetary gear unit PU, 
and the transmitting member 30 - foa ? transmiC«-ft€f- the reduced 
rotation can be made relatively short. Therefore, the 
automatic transmission can be made compact and lightweight, 
and further, because the inertia ^^^^force^'^^^^.J jiertj.^ can be 
reduced, the controllability of the automatic transmission 
can be improved, and the occurrence of speed change shock 
can be reduced. / ^- / 

Further, the clutch CI is uuul) iyuiuU' on one^side aii Lhu 



I 



i 



- 36 - 



^ni n 1 t f i rivri. iri ir of the planetary gear unit PU, and the i 
clutch C2 and the clutch C3 are ~:Gga-fi gi\i rod on the other^side 

■■■ ni-nTH"' -H^r-- .n -xi-n 1 .^d 1 ,r..n r-H-n-n of the^ planetary gear unit PU, ^^Ct 
therefore compared to the case wherein, for example, the 
three clutches CI, C2, and C3 are ■ oonf ' ie fi d-ixrd" on one side of 
the^planetary gear unit PU, the conotructie^m^f an oil line 
(for example, 2b, 92, 93, 94 ) provid^jfoil to the -fei*- 
■ p B C G ' 3U ' L'g servos 11, 12, and 13 for ^thcoo^ lutches CI, C2, 
and C3 can be raadc easily*^ -aftd>the manufacturing process «eR 

^^b, simplified and the costs b^rought down. 



Further, because the pro gsgge servo 13 is provided 

on the input shaft 2, one set of the seal rings 82 - ogqI tho — 
■4s a g rS^ an;^ /luppl^\oi^^ the oil line 2b provided within 
input shaft 2, and therefore oil can be supplied to the oil 
chamber "a" of the oil pressure servo 13 without providing 
seal rings between, for example, the input shaft 2 and the 

fiE o ^ ^ DurQ servo 13. Further, the mil [in \\ \ wi servos 11 
and 12 can each^supply'v^il f rom 'xhe boss units 3a and 3b 
provided from the case 3, ^without passing through other 



units^ . 



. jn other words, G&n supply^ oil HDy 



providing one set of .fete- seal rings 80 and 83. Therefore, 
oil can be supplied simply by providing one set of seal 
rings 82, 80, and 83 each for the oil pressure servos 11, 12, 
and 13, SHftd- sliding resistance from the seal rings can be 
minimized, and therefore the efficiency of the automatic 



/ 
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transmission can be improved. 



Further, - oinoe tho cIuLlIi C2^.JA . i^\ t rjluL i Ji L liuT l L engaged 
jft^lilfe^ dfe* rja ^ iit" T^^idjH mrm ' r o/ ■ wh & cuJt^fe:^ clutch engaged 



first speed reverse, the^ eu^'u /tf i ay 



e ase >may uucur - wnere-iii L k^ 



^«.7lo««M:ransmitting member 30^rotates in^ reverse jxytafeviontf ^ and 

„thfn. i.r>*h.i j II n the hub unit 24 that connects this clutch C2 

and the sun gear S2 the same rotation as the input shaft 

2^'tey--jejiga,gia^g-«^'a^^ 
■ ■ii.ti, hc -" ro'L '' j: ' L ' luif dirrei 'U 4ac . O '«.'. Q£ t h'C LiaiiMuitting m u u ' Jjui 30 "mid 
--^^■ i i ul r.i i ii'iil, 2 ' 1 beoonios - larg^^ - but because this clutch C2 is 
located on thejj^posite cidia of the^planetary gear^^PR, /^L^ 



^7<i^ ^the planetary gear unit Pj j), the transmitting member 30 and 
the hub unit 24 can be e eHli-yarrDd apart from one another. 
Compared to the case wherein, for example, those parts come 
in contact due to a multi-axial construction, the decreased 
efficiency of the automatic transmission caused by the 
friction produced by the relative rotation between those 
parts can be prevented. . . 

Further, because the counter ^e ar 5 is oonfigurod in * 
-^toe- axialy«^g3sti©ft between the^lanetary gear unit PU and 
the'^planetary gear'^PR, the counter gear 5 can be ■ eonfigurcd 
in approximately the ( cent er> j^"'uJUj axia^ diroctdjon of the 
automatic transmission. For example, when the automatic 
transmission is mounted on the vehicle, enlarga^^towards 
"rl-iun ?>f 1~hP rfy* (pm-t- -i nini y iry the rear 
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- di r gQGtio n ^hen the input side from the drive source is the 

Tj? not nefij'^r^cl 

front direction) ^ a - R - bo ^ prewGntod because the counter gear 5 
is mounted to mat oh the drive wheel transmission mechanism. 
Because of this, particularly in the case of an FF vehicle, 
the interference Luwaid the front wheels is reduced, as^ the 

mountability on a vehicle e an - b^ improved, ©w* the steering 

7:5 

angle being greatly improved^ '■ ^i g r ■ a3tamplc* r 

Further, the automatic transmission d e wLe « s I2 according 

to the ajJocQnt; . embodiment is - rirfci ' ciriJ3miociOia) » dovioG- 



directly coupled ^ fifth speed forward. Therefore, ^ 
first speed ^forward or fourth speed forward, the gear ratio 

set more precis 

can be sp o Glf icd in a detailed manne i*, and particularly when 



, '■ ^■ 1 1 the u j ^ u iiL that the vehicle is 
running at a high speed, the engine can be utilizGd v ^ yith -* 
^ bbL ' 1i:J ' L l U' wlutiono , and this contributes to increased fuel 
economy of the vehicle while running at a low to medium 
speed. 
/y^Third Embodimen 



The third embodiment, which is a partial modification 
of the first embodiment will^be described^ with reference to 



Fig. 5 through Fig. 7. jFig . -S -i^o^ oohomatio oroo^ - 
s^ctx^ST'''&ira^^?^ ^ illirs crating ythe automatic transmission' 
d^rGe of anyautomatic transmission relat4ng Jst) the third 
embodimen't, Fig. 6 is^e^perational tableyofSan automatic 
^rans^m^isSi^^n relatina'^'^'^^he third .^mbd^^^eH«fe7.^^J ^d Fig._ ^ ^^J^ 
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III I' l i M M i i l d ( m l i n rli i Tirn l" N n w, (rnmpDnrnt- ~ of the third 
embodiment which are the same as those of the first 
embodiment "will ""L u denoted ■ w/iLh the same reference numerals, 
and description thereof omitted, except for^partial|y/ 
modi f — 



As Fig. 5 illustrates, the automatic transmission 
dQi'TrooQ I3 of the >niUl.MiH(Htio ' ttf Aasmi ' Ssion-roaSrimj i u U i u ' 
third embodiment has a modified eonf iguj^aLiuii ' of the 
planetary gear*^PR andrttlB. clutch CI, and further, a modified 
^ ccino - truotiofi of the oil line^'^S=eSe oil pressureVservo 11 of 
the clutch CI, ^compared to J>hafe^arf the automatic 
transmission -deviee li of the <daaLd!iuafa-'c" ' ^ i^H^ ^omfe S i c Lon m £i& ^^^^ 
first embodiment (see Fig. 1). 

Within the automatic transmission "dteviGC I3, the clutch 
CI ,is Gonf igured on theVplanetary gearVpi^^^^^p^^aafei opposite 
^^^^sat^ii^bfeGsid©-^^ the planetary gear 

unit PU. The ^-.(■jii ' L " "udyc of tho inner circumf ereng 6 - aide o - f • 



the drum^^^J^i'^p^J^^IJ^^ 21 of Jifc^clutch CI is splined to 
the -friction plat e5"71/: ^ - and thir iiinQ =a r->^oirG.mnf ej^tiTgix:^ X} * £ 
tM~ fr irt i rn p lntr ^1 splined to the hub unit 22. The 
driimf^pf^p.^5i/''^i^^ is connected to the input shaft 2, and 

the hub unit 22 is connected to the sun gear SI of the^€<^J^ 

unit 

planetary gear^PR. The side plate of the carrier CRl of 
this planetary gear PR is fixed' and supported by the case 3. 
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Also, the ring gear Rl is connected to the transmitting 
member 30, and this transmitting member 30 is connected to 
the sun gear S3. In other words, the ring gear Rl and the 
sun gear S3 are constantly ■■ ogfl i L' ^fe-fe. with one another, 
^Kamplo with no clutch located 'between, and rotation can 

^nstantTy\heJ transmitted. 

The oil compartment of this oil pressure servo 11 is 
linked to an oil line 2a which is formed^arf the input shaft 
2, and this oil line 2a is - gnuvlUed along ono^cdye u£ Lhu 
,,cnnr »i3, nnri i-r connected to the oil line 91 p/^ the boss J3*wrf 
3a which -In the input shaft 2 in >sleeve\forir 

and this oil line .91 is linked to an oil pressure control 
unit not illustrated. Therefore, ipugaidiiiy Lh u abu^in j 
^PPj--ir^r^H nil i i j i j u 1 1 .u i uu V \ . simply by providing* one set 
of the seal rings 81 to^seal between the input shaft 2 and ^ 
the boss uuxt 3a e£ '« thc ca3U -=3 , an oil line is ^^^^Ix^^!^^^ 
>freftr the oil pressure control device^hot illustrate^ >o the 



oil compartment of the oil " proooU i «} servo 11. 

^1 operations of the automatic transmission dcrfcS la^will 

Vbe described/ " TCi^llowiri g Fig. 5, Fig. 6, and Fig. 7^ ljalow . 



^iSsSS^ ^imilar to the above-described first embodiment, the 
vprt-inal - a r xib ' of the speed line diagram illustrated m Fig. 

Bff the yoxrolut ionff of each rotat iifrn component, and 



7 indicate^ 

the horizontal axis indicates the corresponding gear ratio 
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of these potat-i^n components. Further, ragardi-wig the 
planetary gear unit PU section of this speed line diagram, 
the vertical axis to the farthp<st ^hprj y^^ <^T±^ *-'!jiJV^ f right 
•s ±de>-Q£ Fig. 7Jf corresponds to the sun gear S3, and 
-4Sta.u-a'f Lcjs moving to the left diro . cwtwL'gM* within the diagram, 
the vertical ,5J«rS' corresponcw to the ring gear R3, the 
carrier CR2, and the sun gear S2. Further, ^ ogardin-g the ^<^^<^ 

planetary gear'^PR section of r^feis- speed line diagram, the 

vertical axis to the ^^^rth^'''^ -^■■■"'in'i''i'"'nl i^ l ^^^ ^' ^ MJ i g right 
©*€ie=e# Fig. 1% corresponds to the sun gear SI, and 
c±XETHa!#fereaf moving to the left ■di,¥nfnt i on within the diagram, 
the vertical ^^Jik^ correspond;^ to'^the ring gear Rl and the 



carrier CRl. Further, the - widtn between these vertical axes 
are/pr^ort^onal^ number of teeth of 

each of the sun gears SI, S2, S3, and to the m 3s @ : g e' fe*.-4^^;L,JLJ te 
number of teeth of each of the ring gears Rl, R3. Also, the 
Vydo tted li^ ^^ ^f '^g '^horlz dirooM-on within the diagram 

±itafe the rotation transmitted ■ f^m the 
transmitting member 30. 

As illustrated in Fig. 5, by engaging the clutch CI, 
the rotation of the input shaft 2 is input to the sun gear 
SI- Further, the rotation of the above-mentioned carrier 
CRl is fixed to. the case 3, and the a bsmj^iAd ^ tf^frjki^^ ring 
gear Rl ^decreasee( speed mL'ullU^y based on the rotation of 
the input shaft 2 input to ■ I 1 1 inn sun gear SI. In other words. 
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V 

by engaging the clutch CI, the reduced rotation of the ring 
gear Rl is input to the sun gear S3 via the transmitting 
member 30. 

Then, as illustrated in Fig. 6 and Fig. 7, within the ^^^^ 
planetary geaf^PR, ^ first speed forward, second speed 
forward, third speed forward, and fourth speed forward, the 
rotation of the input shaft 2 is input to the sun gear SI by 
engaging the clutch CI, reduced rotation is output to 

the ring gear R3 from the fixed carrier CRl,.and the reduced ^^^<^ 
rotation is input to the sun gear S3 via the transmitting 
member 30. At this time, the ring gear Rl and the sun gear 



S3 are rotating at a reduced speed, and therefore the 
t'^'^Thefysd^'ne^ transmitting member 30 porformo a relatively large . 
torque .fa£ t c a4.^^4Un^sli:m . On the other hand, ...^ fifth speed 
forward, sixth speed forward, and first speed reverse, the 
rotation of the sun gear S3 is input to the ring gear Rl via 
the transmitting member 30, and further, because the clutch 
CI is released, as illustrated in Fig. 7, the sun gear SI 
rotates based on g JL .h JirrumiiL speed lev ul ul ring 
gear Rl and LUiu IlJjjd carrier CRl. 

iCnsrr p he afationg of the • above mcn't io m g i sL planetary gearwj 
are similar to those of the abovo du;J4.>iJJ J6 ^ firs t embodiment^ 




^ ciiocpt for ^the above-described^planetary gear^PRv (see Fig. 2 
and Fig. 3), and accordingly, description thereof will be 



omitted. 
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As described above, according to the automatic, 



transmission dfiJgie e I3 relating 



to tho ■ pgQDont - inycn'bion , 



the planetary gear PR and the clutch CI are configured on 

I ^ f^'r-jf I 

one lside^>dfe=S^ axial) direction of the^planetacy gear unit 

l}c^ 

PU, and the clutch C2 and the clutch C3 are ocjnf igu - rod on 
the other\^s£d^x^^E±i:e axTa^ dirootja sga of the^^lanetary gear 1 — 

unit PU. Therefore, p;^ automatic transmission gqh b^ 
^rov - idGd - th - at will achieve six forward speeds and one 
reverse speed, with direct coupling at the fifth speed 
forward. For example, compared to the cafse wherein tt^ 

clutch C2 or clutch C3 is conf - i r gu - red between the^planetary 

unit S'rSf J -Tf 

gearVTR and the'V^lanetary gear unit PU,'H:the^planetary gear U)?*/ 

PR and the planetary gear unit PU can be configured closer 
together, and the transmitting member 30 ^ <yiy transmitfeiwg 
the reduced^rotation can be made relatively shortfer^ 
Therefore, the automatic transmission^ can be made^compact 
and lightweight, and further, because the inertia ("^orce 
•iftertria) can be reduced, the controllability of the 
automatic transmission can be improved, and the occurrence 
of speed change shock can be reduced. S)(J^f 

y 

Further, the clutch CI is oonf igurcd on one'^side in - th e — 
iiYial dii"iiefcicin of the^planetary gear unit PU, and the ^ s 
clutch C2 and the clutch C3 are -eefif injured on the otherVside 
Qjn tho Qjtgx t ^ i . ^ipoofeion of the planetary gear unit PU, 
theref^r^. compared to the case wherein, for example, the 



^ 6re^ ^cQrjpf 



- 44 - 



three clutches CI, C2, and C3 are eonf igured on one side of 
the planetary gear unit PU, the construction of an q^l line 



:>nsrrucT:ion or an oxl line 
to nrouido 'clil -LTT Lhe oil 



(for example, 2a, 2b, 91, 93, 94) 4:q ^ 
pressure^serTC>s 11, 12, and 13 for these clutches CI, C2, 
and C3 can be made'' easily, awe^ the manufacturing process can 
be simplified^ and the costs iMcought ■ do^m . 

Further, because the ^3/1 prcaouro servos 11 and 13 are 
provided on the input shaft 2, one set of the seal rings 81^ 
and 82^seal uajic J aiitT^'Sap'pljir^igllP^^ oil lines 2a, 

and 2b provided within the input shaft 2, and therefore oil 
can be supplied to the oil compartment^ of the -' oil proGcure 
servos 11 and 13 without providing seal rings between, for 
example, the input shaft 2 and the ^4f4-^4?^S5£ECs« servos 11 , 
and 13. Further, the yil pj ; ^ . oouT-"c servo 12 can^ suppiy^ oil 
from the boss uni t 3b ^"ovidc-d ' from Lhc 3 , /without 

passing through other units for example^ ^n other. words, 
-y#3c supply ^oil'^by providing one set of the seal rings 83. 

Therefore, oil can be supplied simply by providing -czs^ setX 
of seal rings 81 and 82, 83 i ^Qch for the^oil pressure 

servos 11, 12, and 13, 'distf sliding resistance from the seal 
rings can be minimized, and therefore the efficiency of the 
automatic transmission can be improved. 

Further, ulULCli C2 -i'ij'"M--oJ*u-b'(y'li'*Uiarife««^^ 



thfl f i TTHt opof^d iroycggc^. thOiro^oTO when SBSsb clutch C2 is 



engaged n'li " liHti"' first speed reverse^ the transmitting member 
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30 rotates in^ reverse rotation , -^uki'lc there may be cases" 
wherein by engaging ^fccfs clutch C2, the hub unit 24 
connecting this clutch C2 and the sun gear S2*^rotates at the-^j^^^ 
-^e-fee-tewft of the input shaft 2, and some cases may occur 
wherein the i un n Tiil i > on dif f erence^between the transmitting 



member 30 and the hub unit 24 may be large. However, 
because this clutch C2 is located on the opp ocit ^e side 
^^stflthe planetary gear PR ^^yfe^ the planetary gear unit Plj /f that 
is to sa^ the transmitting member 30 and" the hub unit 24 
can be ^ri u ii il IjLyuieJ apart, compared with the oqog wherein 



for cxdiiL]jle those units are Q ^ Q4i - f igurod in contact with a 
multi-axial construction, the doogoaood efficiency of the 
automatic transmission produced by friction resulting from 
the relative rotation between those units can be prevented- 

Further, because the counter gear 5 is oonf igiaarod ■ in -^ 

/I/ ^i^^ 
--tbe axialO xH-L^'-Llun between theVplanetary gear unit PU and 

theVplanetary gearVPR, the counter gear 5 can be €.iDi ' i£lgiii ' cd ' 

in approximately the (cente^,>!jSiiii*ife axial] diir-OiCtyioH of the 

automatic transmission. -TOE^ eA^ait t p ' t ' e , when the a uto matic 

transmission is mounted on the vehicle, enlargiy Rg - ■ towar 



. o aa "■ di3i ' e L 4 j iaii Ul LliU dkis ipaiLlmlQr-ly -i if r the rear 
-€liTe»G±^ii©*invhen the input side, from the drive source is the 
front diiitrog't i on) rnn hn pa;oT,TfciTted because the counter gear 5 
is mounted to 'TH&fefeh the drive wheel transmission mechanism. 
Because of this, particularly in the case of a^ FF vehicle. 



jAJjS interference HouniiM the front wheels is reduced, the 

<3n.</ 

mountability on a vehicle ^^jscrr improved, the szeering 

angle biiiiKj greatly improved^ irf'0 3 y oMam[jJ.U t 

Further, the automatic transmission .^e*?ic^ I3 aeoor - din - g 
the ^pro - eont - embodiment is - arHryorr^ BHre ^ o n cfev4^:>^aP4jitt:tC C£^ 
directly coup led^^^x fifth speed forward. Therefore, ^.^^ //7 
'f^irst speed forward and fourth speed forward, the gear ratio 
>can be ftperrbf^red: in a '^dblL^ilud muniiui', and particularly when 
.j nounfeod -on-^Q ' ^ - V ' eh i GlG, in tho ovenf ,. J'h n t * the vehicle is 
• running at a high speed, the engine^ can be uto-liaod with 
better rovolution - a , and this contributes to increased fuel 
economy of the vehicle while running at a low to medium 
speed. ^ 
JlT""^'d^r^^0^^.1-^'*^the'^ 
.,^p3?ept5gaXs>-fea-veH3 Qon l oad^^uctT^^i^-^yajS'S-e-'rfcTi Japanese 
Unexamined Patent Application Publication No. 8-68456^^^ 

wherein a clutch is ^ conf-aj^r ( »d~'^n the^ Mm)'- that tranamj.ta 
^'^I^tx^ reduced^rotation theVreducing planetary gear^to the 

- gotat:i/On component of the'^planetary gear unit, and because'TIA'if f 
-"^^l^a-^g^ g^jinxj ). t -hiui ^ - transmits this reduced'^rotation ig-i-^&^line 
rwhTToa jb gl ' lafgq torque ifi^ i fl^gfe, the clutch or members ^that 
transmit the^torque must be constructed so as to withstand ^ 
this ^ argo torque. Further, the ^ - l - i n i - G for transmitting this 
reduced*^ rotation io a ^par -^ - for rotating at a high speed^for 
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exaitipl^ when .^arf sixth speed forward, and therefore, as in 

the above-mentioned Publication, in the event that the 

^rett o t i^ ^ a e tio f i links the drum of the clutch to the rota^^ rr 

component of the^planetary gear unit, controllability is 

lost when engaging and releasing this clutch because the 

drum unit changes shape because of the centrifugal force 

to the high r <DVQlijt4- on 'H . Therefore, it is an object of the 

present invention to provide an automatic transmission 

wherein the controllability of the clutch io not -loo - t as a 

is not . 

reduced rotation output means ,»^even at y^high sgeed 
rcvolufe jjcm of the rotot - io^^ component of the'^planetary gear 
unit. ^ 

Ftf^*t- fa<5T?/ aceordj.ng ■ t 'e the automatic transmission -deacc^ee j 
I3 a cco rding - to the ^ 09 <m t embodiment, the clutch CI l^^rt^s ^ 
the input shaft 2 and the sun gear SI eo asr to uJajs-C Q pa b l o. ^ o'f- 
^ disonggg - i - Figr ^therefore, compared w4-bh for example the GQoer 
wherein the clutch CI ■ ikttkuti the ring gear Rl and the sun 
gear S3 feupabl c dI di^eng e- g - ift^ , the load on the clutch CI ^^^^^ 
oan L u i u duJud , and qqu pie^unL -the loss of controllability 
of the clutch Cl^ and further, the clutch CI can be made 
more compact. 

Further, the' drum j.5]:xape^<'«ftqipt^ 21 of the clutch CI is 
linked to the input shaft 2, and the hub ^it 22 is linked 
to the sun gear SI of the^planetary gearVpR, vtherefore, the 
hub unit 22 which has a smaller diameter than the*''^drumj| 
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r 21 can be linked^ for example with the sun gear 
SI that rotates at a high ^ r gj^p e^ roTiQ ja when^aHf sixth speed 
forward^ ^.nd* compared to the case wherein the sun gear SI is 
linked to theMrum/^^^^i^iffet^^, /the centrifugal force can 
be reduced, and t>ho dQCTOQCO - of ^ controllability of the 
clutch CI when engaging and releasing can be prevented. 
'^^Fourth Embodiment^ 

The fourth embodiment, which is a partial modification 
of the third embodiment will be described^ with reference to 
Fig. 8. 1^rtTfr--B^-i ,q ^ ,s(^b^rra 1. i 1. 1 ns-fi.^^^'-f^^^ iWAiyrAwx 



-^i 1 1 u stra?aijjag--^he'-*aTrE^mai 

Components of the fourth embodiment which are the same 
as those of the third embodiment v#ill bo denoted j^ixh the 
same reference numerals, and description thereof omitted, 
except for'pa^ife^!^ modi f l oata^ono 

As Fig. 8 illustrates, the automatic transmission 
I4 of the automatic tran^jinioo i on rclat !i 
fourth embodiment has a modified crmrfr ig . uration - of — ttT^ , 
5i?'4:^>y$r planetary gear PR and .rae clutch CI, eompared^ ' te- thtrt of the 



automatic transmission 



1g gai43a4»aro - odi3in of the third embodiment (see Fig. 5) 



With the automatic transmission 



I4, the clutch CI 



is disposed'^between the^planetary gear^PR and the^lanetary 
gear unit PU -■±=e^r^^rt^ ij^;^Xsx^ d i^Eaaz Aj r oft, specifically between 
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the^planetary gear^PR and the counter gear 5. The drum/Ji 
^^^,^^piiSepj&dljR§;j^^ 21 is connected to one end of the input shaft 
2 (at the upper right side in the drawing) , and the friction 



-9 

plat^71 of the clutch Clj which ig^ i c^palalJ E Ci^ engagJ 



^riJzf contra I 

<^j" the clutch CI Qia procoure servo llj i - j diapo^s g a - by splinwa-g' 
^jik: the inner circumfererv g^' aide the front end of the 
drum^^^Jrf^^g^efe^e^ 21 ^^ On i,, t to-.JjHTOT--e4r3?^^ of 

^ .__ rpM/ieA 

-*+t« friction plate-^ 71 of tihio ulullOfl "0^3 donf igujicd a hub 
unit 22 'JjLji 1* e'iiwy bp 1 il'iuJl , and this hub uni^ 22 is connected 



to the sun gear SI of the^planetary gear^PR.^ 

The carrier CRl of the ^planetary gear^PR "h trs ' L ' I t g pi^iierri 
■ ra " a4id '" Lhe ^> P ' iRi : on '- rbf , th e pinion PbMtieshes with the above- 
mentioned ring gear Rl, and pinion Pa^meshes with the 

sun gear SI which is connected to the hub unit 22. 
carrier CRl is fixed to the case 3 through the side plate, 
and the ring gear Rl is connected wit^hythe transmitting 
member 30. The sun gear S3 of the ^planetary gear unit PU is 



connected to the other ^idS* of the transmitting member 30. 

Also, the oil chamber "a" of the oi ' l prooour e servo 11 
of the clutch CI communicates with the oil path 2a of the 
input shaft 2, and the oil path 2a communicates with an 
>ggB !?&huvnr oil pressure control device through the oil path 91 
of the boss 3a. In other words, because the Qbo^rG mQnt iranerei*^ 
■ Q i i T preocrug^: servo 11 is i"i mg&jjTpp^gb on the input shaft 2, an 
oil h ^o from the oil pressure control unit ■ Rot ^ illuotira ' ted " 
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to the oil chamber "a" of the oil . pressure servo 11 is 
constructed by one set of seal rings 81 ^Jxi seal between this 
boss €H3it 3a and the input shaft 2. 



The operations of the automatic transmission dovioe I4 
e^co-gdd,Qg,.J: j> ch c atatS v&^c onf igurat ' i - tsrn r are the same as those 
of the third embodiment (see Fig. 6 and Fig. 7), and 
according description thereof will be omitted. 

As described above, aocording to the automatic 

transmission ^gasiag^ I4 rolat i ajng -' to - tno proge - nt mveiiLroi ' i ^ 

the'^planetary gear 'PR and the clutch CI are «aQ£i^«rred' on 

one^side the QjiiaJ. -* Ut ' ieutioft *' of the^planetary gear unit 

PU, and the clutch C2 and the clutch C3 are sonf ig . urGd on 

the other ^side arfps^^asssssSSSSf^^ ^ of the ^planetary gear 

unit PU. Ji:i:^e-&e£j3.i::e-7 — aft automatic transmission ■ ean""bo 

provid^ 't tot -' will ■ Q 'g:fai:^eA?5e- six forward speeds and-one 

//J 

reverse speed, with direct coupling 5§^r=fe^ fifth speed 

s ^^^/a> ^ 

forward. For example, compared to^- thc - cqog wherein the 

clutch C2 or clutch C3 is oonf igurcd betweeii the planetary 
gear PR and the^planetary gear unit PU/^the'^planetary gear 
PR. and the^planetary gear unit PU can be configured close 
together, and the transmitting member 30 transmiC$i«g-»^ 
the reduced^rotation can -be made relatively short. 
Therefore, the automatic transmission can be made^corroacty 
and lightweight, and further, because the inertia (*xorce 
tJj?i«tii^ can be reduced, the controllability of the 
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automatic transmission can be improved, and the occurrence 
of speed change shock can be reduced. / 

Further, the clutch CI is eonf igurnd " on one^side in th e 
— axial drreotioR* of the planetary gear unit PU, and the ^ I 
clutch C2 and the clutch C3 are -^ onf - igtJgGd on the other^side 
.in' ■fehe..^<j7a!^^--d-3r3rgTgfe^ of the planetary gear unit PU» 
-^herefore compared to ^r^-e^-eaf^^ wherein, for example, . the 
three clutches CI, C2, and C3 are 4£ j onf igi^g e d - on one^side of 
the planetary gear unit PU, the construction of an oil line 
(for example, 2a, 2b, 91, 93, 94) to provide oil to the 
prri'iirrr^ servos 11, 12, and 13 > for t 4= iooG clutches CI, CZ, 
f.A. and C3 can bfr^adeSeasily/, ibj^ the manufacturing process can 



^e-T^^ ana can oer maae yeasij-^y, tne mdnuL 

be simplified and the costs tnse^3gtT % - dowsi , 



oil %JitJjuui ( 



Further, because the oil ^piLijuuic servos 11 and 13 are 



-.peoasHftfe^^ on the input shaft 2, one set of the seal rings 81 
and 82 seajythe case 3 and ^ vipp^-fi e n dJ-^-JLu ;:: ^,^ oil lines 2a, 
and 2b provided within the input shaft 2, and therefore oil 
can be supplied to the oil compartment^^/ the oir -' pyO i e^urf? ^ 
servos 11 and 13 without providing seal rings between, for 
example, the input shaft 2 and the oa:l preaouro servos 11 
and 13. Further, the ai-l '^ pi ' a ' B ' ca^i-i-o servo 12 can'^supply^oil 
^ froin the boss ^ o^mirt 3b pr o vidrf^sL-.^ rt3Yg ^"t^$c::::egge^^ without 
passing through other units -fS TT " example^ ^n other words, ^^j^^f 
?u^lyV)iJ^y providing one set of -'fili^ % a-l^r i 1 1 ^^4^ 
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of seal rings 81 and 82, 83 each for the 

servos 11, 12, and 13, sliding resistance from the seal 

rings can be minimized, and therefore the efficiency of the 
automatic transmission can be improved. 

Further, ^Tmi the clutch C2 ^is .-.ap<r2ja-tfelt^fej^^ 
■^a-t first speed reverse, wft£^Kjfe4>.isZjs^Jtocfcr>^ 
^''t^^^'^X^ift^t/t^ the transmitting member 30 rotates 

in reverse hub unit 24 that 

connects this clutch C2 and the sun gear S2 has the same 
rotation as the input shaft 2 jsy^s fl ^gi n g ^thi a clutch 02 , 
3>f^^ there may be ca'joc Sfhcrciin ^hQ /rotation (dif f erenc^^vof the 
transmitting member 30 and the hub unit 24^ boGomGa ' ^ ' la3fgo , 
tetrb because this clutch C2 is located on the oppooittr sic 



' ' ^j^t" the^planetary gear'^PR, 




the planetary gear unit P 




the transmitting member 30 and the hub unit 24 can be 
-T5eftiirg4*£^* apart from one another. Compared to the case 
wherein, for example, those parts come in contact due to a 
multi-axial construction, the decreas^^^f f iciency of the 
automatic transmission caused by the friction produced by 
the relative rotation between those parts can be prevented. 
Further, because the counter gear 5 is eo^f igu^od :'-'''j:f^ 
^''V^Ese axialJ^^4sCS2i£?3S?i between the^planetary gear unit PU andj 
the^ planetary gear^^PR, the counter gear 5 can be eonf iyuiSU 



in approximately the^center i ii TTn ii i i i 1 11 il i i i i I j iifi of the 
automatic transmission. ^h's^^'^^ii^ttRp^^ \lhen the automatic 
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transmission is mounted on the vehicle, enlargi ag - toward^ 

the rear 

Mj>ee£;-fertOTirwhen the input side from the drive source is the 

front -d i - roetdon ) eai r be '"Vre because the counter gear 5 

is mounted to match the drive wheel transmission mechanism. 

Because of this, particularly in the case of bm, FF vehicle, 

-""^'Stof^ interference J^t^f^ the front wheels is reduced, ; the 

mountability on a vehicle b e improved, -s^iJ&fe- the steering 

*^ 

angle fee*fig- greatly improved^ lui ejinmplei 



Mf the 



Further, the automatic transmission do - T j aaroo - I4 Qooordi rrg'" 
■ s^ni embodiment is 



directly coupled at fifth speed forward. Therefore, ^ 
first speed forward or fourth speed forward, the gear ratio 
can be - opoGii - fiod in a detailed mannc -r, and particularly when 

■ mo u nt od -*-o n" - Q - "' ' V' O h TC±' ^y i , n 4^ " i '0""''e 'V 'tin Tb -" 4:4^ the vehicle is 

running at a high speed, the engine can be tafe i i A-ir g e d ■ wi - t hr 
better ' vi^lut - ion - O ", and this contributes to increased fuel 
economy of the vehicle while running at a low to medium 
speed. 

ems, 
nese 
8-684^6. 



In order /t^IoN^olve the/abovfexdes 
proposals ha^e been^^ade/ such as the 




"^a cGfhstruction 



Unexamined Patent Application Publication 
HowevGT, the produ-ct in this Puolacation 

k7 /\ y ■ . . 

1 wlierein a clutch is configured on thexFine thalf xjr^^^smits 

\/ ^ / \ / Ax / 

/the reduced /rotation of the reducing planetary gear to the 



/ 
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rotation component of the planetary gea.r-n3nit, and because 



the line that transmits -this reduced rotation is a line 
wherein a large torq\ie is input, the clutch or members th^t 
transmit the torque mu^t be constructed so as to with^and 
this large torque. Further, thf Ir^e f orXtransm-ftting this 
reduced rotcTtioh-^-ds a part ^or rotXtii 
example when\at sixth speed fos^ard^ 



at-^a\high speed for 
therefor^ as in 
the above-menMbned Publication JCif the construction links 




the/^-rHam_Qf_ito:6 clutch to th^ rotation component of tl 

^ \ 

planetary gear unit, cont-rollability \is lost when engaging 



and Releasing this clulf'ch because the d^um unit changes 
shape because of the cent rifiigal "force du^to the high 

/' \ N \ 

is an obfect of 51 



revolutions. Therefore, it is^ an object 



he present 



invention to/provide afT^aiitomab.ic transmission wherein the 
controlla'bility of the\ clutch is not lost as a reduced 

^ \ 

rot^ion output means, even at a high speed revolution\^f 



Jur% - hor7 according — the automatic transmission deuiue / 
1^ according to the p tfCDOtit embodiment, the clutch CI l -ar nks - <JiJ<oAnec^ 
the input shaft 2 and the sun gear SI qo t] i :i i b i : e a put bi o ( . i f 
dioongagingi (therefore, compared with^ f or example^ thg ea -sje- 
wherein the clutch CI ma - kcs - the ring gear Rl and the sun 
gear S3 eapable ur "" Ui3cngQging , the load on the 'clutch CI 



ca n^ ^ e vcnt ■ t: ' ho >- J.00icr o - f - control^l0l»44<Di6^ 



can be reduced, and ^ c 
of the clutch CI, and further, the clutch CI can be made 
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more compact . 

Further, the drum^»^>r|p^^.^K(%p4?^ 21 of the clutch CI is 



linked to the input shaft 2, and the hub unit 22 is linked 
to the sun gear SI of the^planetary gear^PR, therefore, the 



hub unit 22 which has a smaller diameter than the drumJf 
^^^Mp^d^afteflils^ 21 can be linked for example with the sun gear 
SI that rotates at a high ro¥ol\ » tiOT\ when ^ sixth speed 
forwardjg- and compared to the case wherein the sun gear SI is 
linked to the druin/^l^^le3p''iSr|fl);^^, the centrifugal force can 
be reduced, and the dTOroa o o of controllability of the 
clutch CI vri=H=M=^ ,.pngri.Oii'Tig an^— ^p-H-q-^^^,, can be prevented. 
\^Fifth Embodiment^ 

The fifth embodiment, which is a partial modification 
of the third embodiment will/be described^ with reference to 

i-^TT uSt-ra ^ nry th n auto ma4jre-''^:t ranjmisj 5j= <yn ■ dev ' iue ul " du 
..a^ itomat - ic trQno irf^b & s ^ - t - v n-^^.latinq. ^o tho . fd ^±h,..pTT^l7> o HijB<=*iv^ — 
-<romponents of the embodiment which are the same 

same reference numerals, and description thereof omitted, 
except for -pe^txa*- modif ied**©fts». ' . 

As Fig. 9 illustrates, the automatic transmission 

- ^GViOG ■ I5 of the ^^^^^^""at"^ ^ •h:>^.*.^«in.^ o^-i ^in ^r^l^ l 'i-rj f ■ \ \ - r 

fifth embodiment has a oont^ ^rrr^ ^^ A^^F^ Lhu, clutch CI 

-i s^onf igurcd - on the boss ^na f t 3a^ rather than on the input 



as those of the third embodiment w- il3ri&e - denoted jd«rti the 



v/ 

shaft 2 i^-eo mp a xod r-te- the automatic transmission ido¥a.(gc I3 of 



'trHgs^PePLwLeiLie'- trarxomiac iion of the third embo diment — (see Fig. 

JjLartff the automatic transmission device Is^ the clutch CI 

is disposed o n the e p^site sid e o^^he 'planetary gear unit 
s^^nS ^ 

PU .ae"-^ ^he^planetar y gearyPR/(to the right m the drawing). 
The drum^^i^a^^di^'^^Jf^^a:* 21 is 4#?sf>i2>«'ed- rotatably supported on 
the boss lagrrfe 3a extender fi^Jm the case 3, and the inner 



circumf eren<j4 s id^Tr f the front end of the drumT^^iid^^d^ 
^^^^nS^jfffl^^ 21 of the clutch CI is connected to the input shaft 
"TE^^^'jthe friction plate^71 xg - diopoacd by splingg^s&fe 
the inner circumf erer v e s e - si^gte " o - ^ the front end^of the drum^ 

friction plat^ *^'^*»ei#^--ti^4sa^^ splined^the hub unit 

22 connected to the sun gear SI of the^planetary gear'^PR. 

The carrier CRl of the^planetary gear*^PR has Lliu piii^toii- 
^a_3 n '"L- ^Jl^ -1 ri n i-Trg::::^^'^^ pinion Pb"^ meshes with the abovcji 
^{fen ' Ir t- Q - R^d ring gear Rl, and -feb©- pinion Pa'^meshes with the 
sun gear SI \^hik>lr ij connected to the hub unit 22. The 
carrier CRl is fixed to the case 3 through side plate, 

and the ring gear Rl -is connected % r ith ' the transmitting 
member 30. The sun gear S3 of the planetary gear unit PU is 
connected to the other -sile^of the transmitting member 30. 

,^..^>?p^^he oil chamber "a" of the o il^ piu^ > 3uit '^servo 11 
of the clutch CI communicates with the oil path 91 the 
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bossN4ti|j/4 3a, and the oil path 91 communicates with an 
unshown oil pressure control device. In other words, 
because the ^abo^^-ment jre'ned""'ulT pre:j5llye servo 11 is 

M^olrfargtarife^ on the boss trrnrt 3a, an oil*^^>iare from the oil 
pressure control unit not illuDt ^ Ej:i4: e# to the oil chamber "a" 
of the oi^^^^ i iiiii^ servo 11 is constructed Jg^^ne set of 
seal rings 81 tff seal between the boss ^a mrfe - 3a and the 

•^^?es3tai?e servo 11. 

. The operations of the automatic transmission cteviog ^ I5 

.^pojsi=LLi=H^ i-.tf^ i-h& ^nyp .o ^am-F ^n rni- 1 nn are the same as those 
of the third embodiment (see Fig. 6 and Fig. 7), and 
according^A description thereof will be omitted. 

As described above, Q ' ecor - ding -^J:xx the automatic^^ 
transmission dew-ee. I5 relating 4:o T :nG present irtvpnJ-ioa , 
the.\planetary gear^PR and the clutch CI are ^ onfexgq^ed on 
one^side Jeii^iJry-^ q k i z\ I d i r e c vrm of the^planetary gear unit 



oonri -t gi^ro ^ 



PU, and the clutch C2 and the clutch C3 are oonfl - gu ^-edr on 
the other ^side ift--'fe*i'e--3*3rlaT--c^^ of the ^planetary gear 

unit PU. ' Ifee-r^fii^i ^ o , automatic transmission ^ 



provided!' fehgg^'WtT'l 1 a l h i uiP u six forward speeds and one 
reverse speed, with direct coupling ^ tl iQi fifth speed 
forward. Ftnr— eXHrr^ieT- compared to the case wherein the 
clutch C2 or clutch C3 is ^np; f;;i ty T*^™ between the rplanetary 
gear 'PR and theVpT.anetary gear unit PU, the'^planetary gear c^n) 
PR and the*^planetary gear unit PU can be configured closer^ 
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together, and the transmitting member 30 for transmitting 
the reduced^rotation can be made relatively shortg/^ 
Therefore, the automatic transmission can be made^compact 
and lightweight, and further, because the inertia (^orce^S^ 
JiEajebS^^sg^ can be reduced, the controllability of the 
automatic transmission can be improved, and the occurrence 




of speed change shock can be reduced. ^ \ 

-ruji ' L t iidi/ the clutch CI is con . figured on one' side 

' g^ri r aj grr ^irfrootiorv of the'^plahetary gear unit PU, and the y 

clutch C2 and the clutch C3 are eechfe^d^Ml on the other^side 

^^a.-t^' 0 Q ' xj n al di - r ^ e :G^rjrett> of therplanetary gear unit PU, 

- thorof oro compared fe^ the case wherein,^:.-f<2D:::.-^2cagip.^-^^ the 

three clutches CI, C2, and C3 are e0fi*igna-3?e€i- ■ on one /side of . 

theVplanetary gear unit PU, the construction of an oil i^rAd-/ / 

-for Tgi 

(for example, 2a, 2b, 91, 93, 94) -fee- provic^-^il to the 



servos 11, 12, and 13 -^^^-^^=^ ^0 cltitchoc 01/ — G - 2 - ," 
- ^nd C3 can be made^ easily, the manufacturing process can 

be simplified and the costs brought down. 

Further, because the oa s l- pi yp pure servos 11 and 13 are 
■ pr - e - V ' idod - on the input shaft 2, uiiu— i>b-U=33^ the^seai rings 81 
and 82 seal the ^igcioG 3 and supply oil to the oil lines 2a, 
and 2b provided within the input shaft 2, and therefore oil 
can be supplied to the^oil compartment: of the ocl- ■ lyru^^ui'e 
servos 11 and 13 without providing seal rings between, for 
example, the input shaft 2 and the >ej ^ - p r - o s s u - i^ q servos 11 
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and 13. Further, the o ji'Ljp g gocurQ servo 12 can''suppl^ oil 
from the boss unit 3b ^ovidcM ' from the case 3, without 

passing through other units Cog GMumplo ^ in other words, can 
'■ supply uxl by providing one set of 'the seal rings 83. 
Therefore,^ oil^can be wppli ^ ed " simp ly by providing one set 

:h [for J the .ofl-nrr'i'-iur^fr 



of yse-seal rings 81 and 82, 83 /each/for; the ,of 1-pfrr'i^ur<fr 
servos 11, 12, and 13, -aa^^ sliding resistance from the seal 
rings can be minimized, and therefore the efficiency of the 
automatic transmission can be improved. 

Further, ^iic^ u thcii clutch C2 • ls>■'* Qf^»fe35^4■LLiih L haL engage^] 

in 

first speed reverse, ^ ^^hcn thi3" clutch 2 i ' O cnga - god ' 
a.4y^>3?sti ^pgiod rc^.pcajoe / the transmitting member 30 rotates 



reverse rotation, and while the hub unit 24 that 
connects this clutch C2 and the sun gear S2 has the same 
rotation as the input shaft 2 fey-'eTtgeg4i!^<*.fe4T9rs clutch C2, - ^ / 

— ^ LJaAi^jg^ mny hn no n- Mhe r<a -j n ,lJ a4a--rTT <- ,. n fin di f f erence ^Of the 

transmitting member 30 and the hub unit 2 4 ^ b o eo m o -s large^ 

because this clutch C2 is lo cated on the oppooito - sidejL 
ff^^ the*^planetary gearyTR, [^^ the planetary gear unit P13 >< 
the transmitting member 30 and the hub unit 24 can be 
configured apart from one another. Compared to the case 
wherein, for example, those parts come in contact due to a 
multi-axial construction, the decreased efficiency of the 
automatic transmission caused by the friction produced by 
the relative rotation between those parts can be prevented. 
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Further, because the counter gear 5 is 6on - £igurcd - i - n 
axialj;^3X^ei±m between the ''planetary gear unit PU and / 
the^planetary gear*' PR, the counter gear 5 can be fee nf i - gurod ^ 
in approximately the \^center /i£R^--^e axia^j:fe:^ 0(5>feion of the 
automatic transmission. For '"g^gam^. l wh n n Qy - tomat - re ^ 

transmission >Kj - m i:^ mrLyU uii -' LTife ''--^ syK!?fa ^ ^ enlargarfjg towards 
nr|^ d ii r ^ n t-Mii O^ ^-^^ h o-. ^ . .^ -i- r . — (^e-^^^r^-gnlnrl y in the rear 
dirceti o n Avhen the input side ^^?eirr the drive source is the 
front di'iro'ct'jgm) u a i i be {jui v ui iL c rd^ oecause the counter gear 5 
is mounted to ^ ttKTtX'ii the drive wheel transmission mechanism. 
Because of this, particularly in the case of FF vehicle, 
the interference lyHwaid' the front wheels is reduced, 2SP* the 
mountability on a vehicle can - - fee improved, -&ueh* the steering 
angle being greatly improved, for example. . 

V4 



Further, ''the automatic transmission dowago e J4 according 

S/4tk 

to the p gooG - n 4 embodiment is g-^teaga ffemiss ' iuu ' au ' ^lou thafc i io * 
directly coupled ^ fifth speed forward^^^-^C^^^ai^a^a-^s^rs-d^^ 
first speed forward or fourth speed forward, the gear ratio 
can be opccifiod inya ^- dulail u TT iranfi^-r^ and particularly when 
^^jca^ .L i j.r n i i ^^- o ^^ ^ jTi i-ho- o:iTnnt- - i-hni= the vehicle is 

running at a high speed, the engine' can be trb i 1 i e c d - ^ > y - i - fe - h - 
be l' Lei " Hdvul-tilitr^ &s, and this contributes to increased fuel 
economy of the vehicle while running at a low to medium 
speed. 



^-j a...o-fa'G"r to 5 o4^^^a-^ hQ QEQVTg- -d e - & ©£a± Led— B-reb'1'em g . 
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proposals have been made^ 
Unexamined Patent ApplicatJ 




fs those in Japanese 
.ication No. 8-6845( 
Publication has a construction 
whereirKa clutch is ^nf igured on the iHne tha^^ transmits 
the reducedVfotati^n of the reducing planet^^ gear to the 
rotation compoa^t of the planetary gear unit/ and because 



the line tj 



transmits this reduced rototion ik a li 




wherei?! a large torque rs^input, the/^lutch or members 
il:ansmit the torque must be Constructed so as to withstand 
this large torque. Further, t)yeSl,ine for transmitting this 
reduced rotation is a part ^f or rptati^ng at a high speed for 
example when at >±%th speed forward, and therefore, as in 
the above-mentioned Pum^(fation, if the construction l^^ks 
the drum of the clutch^to the rotation component of/the 
a;v planetary gear unit; controllability is lost wh^n engaging 



"k^d releasing this clutch because tfife. drum 



changes 



shape^ecause'^of the centrifugal force to the high 

revolut^i'^^f^ Therefore, it is an object ofN^he present 
invent^n to provide an automatic Jiransmission wberein the 
con;^ollability ofvthe clutch not lost as a redil^ed 
rotation output means T^ven^t a high speed revolution'^of 
the rotation comgonent of l^ie planetary gear unit. 

Further, accordliiy Lo the automatic transmission ■^Qvi.oo, ^ 
I5 QGOoi;<^g to the pt-M?^t embodiment, the clutch CI ^J^J^^'^^^' 
the input shaft 2 and the sun gear SI so gg to., be er-rtycfijte TTl'* 
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-and 

^isQJi ga ging , therefore, compared withy for example, the case 



mcncoc'^he ring ^gear Rl and the sun 



wherein the clutch CI 
gear S3 .©a^5^tyT^'--©£.,jii-e-ei^'^^ the load on the clutch CI 

jsa-n-fee reduced, T¥fH""^=^^— - r]^ ,l O'"^ ^ controllability 

of the clutch Cl^ and further, the clutch CI can be made 
more compact . i 

Further, the clutch CI is Qsa^d=^ii¥^ on the boss wiitr 
3a where the oil path 91 from the oil pressure control . 
device is formed, and accordingly, the automatic 
transmission 15 can be can be made more*^corf(pact Mi L ' h i i -CMcial 
^ircK3tiLoa as compared with the case wherein the clutch CI is 
^on€igur g d on the input shaft 2, for example (see Fig. 5) . 

Further, the drump^afejed^eg±>^ 21 of the clutch CI is 
linked to the input shaft 2, and the hub unit 22 is linked 
to the sun gear SI of the^planetary geaf^PR;' therefore, the 
hub unit 22 which has a smaller diameter than the drumjr*^ 
3h<aiJgtl miLi t ib Oi dj '21 can be linked^ for example with the sun gear 
SI that rotates at a high rfe^uTolut^aron whon at sixth speed 
forward, and compared to the case wherein the sun gear SI is 
linked to the drum-shaped member, the centrifugal force can 
be reduced, and -^*¥e— dees^ee^s-e-e^ controllability of the 
clutch CI when engaging and releasing can be prevented . 
/^Sixth Embodiment^ 

Next, the sixth embodiment, which is a partial 
modification of the first embodiment, will be described^ 
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with reference to Fig. 10 through Fig. 12 



sje ^i t s ' iua ' ti^" croo-o - 




ing the automatic 



transmission device c^f an autdmatic transmission relating 
the sixth^^ embodiment, Fig. 11 is a 
automatic transmission relating to the 
Fig. 12 is a-^peed line diagram of 



V 




automc 

; Components of the 



sixth embodiment which are the same as those of the first 
embodiment wir-l l -b e denoted the same reference numerals, 

and description thereof omitted, except ie-r^-p-a-^etrarari- 
modif i-etrfeiefi* . 

As Fig. 10 illustrates, the automatic transmission 
dovioe le of the gmtomatlc tratiomiogion ■» rolating-"to " ^hc ■ 



4^ 



embodiment conf iguro^ ; a brake B3 (the reduced 



IT A // 

rotation output means, the third engaging component, the 
third brake) in place of the clutch CI, and ^foangftrf the 

r ^ 

carrier CRl of the planetary gear PR ^,0 as to * bo capable of ^ 
being fixed by the brake 83, e omparo^iM t - e - thai? o-f the 
automatic transmission d o\Tioc li of the automatic 
transmission of the first embodiment (see Fig. 1) . 

7" . yhe^ brake B3 is &ofif igngod on the oppoQ'i'bc side of the 
V planetary q< 



r y q par u p it pu (right side of diagram) of the 




;^C4£-0^ planetary g^=>>-^PP M . : ■■ Ml i U - ^ . i l . ...l u in" l n^ .. ..rr-; nni n,-n r]pTT-i 

<3 Ay</fVOJ^^ ^ 

le. This brake B3 comprises an ' qO prGOOurc servo 16, 

friction plate^76, and a hub unit 33. 
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The hub unit 33 of ^^bass- brake B3 is connected to one 



side plate of the carrier CRl, and th - io carrier CRl is ^oj^^^j^ 
supported by the input shaft 2 or the boss ^xppvt 3a^ go 

_ f? i ip n 4 =' 1 1 ^ , rntn1-ing Further^ the sun gear SI is 

connected to the input shaft 2. Also, ^tJJ^ ring gear Rl is 
connected to the ^ji iai- HMX ^J^^-ftg-^^^ tkr^ sun gear S3 

^ - i3 ^oiwQO - t - ed via - thj- ' S transmitting member 30. 

Gontintfing/-' b a>&e<^— 0fl--fehr e cf D t ;v- e'"ff fc!iiLia ned ^on^scrucrxorn 

—ttr« Operations of the automatic transmission dwioo Is will/^dAt-) 
be described ^ , gQ iJi -J^ewing Fiy^, — L fty Fig. ll,,^nd Fig. 12 -b clcHny g^ 

,,M^ .iT-^ n n Til 1 1 n V ^ ,h r> ^]^^Yo::r?g i 1 1 first embodiment, the 

vertical . a3gi ' & * o f the speed line diagram A A i J.U6trcrtiQd '- iiri Fig. 
12 indicate the ■ I ' fcvulu ' Liono of eaciih luLdtXHaft componenfe^ and 

the horizontal axis iQ d iQcrtx?^ ' the corresponding gear ratio^ 

^ /'^ . 

of these ig - otation components. .-g wtriTO «3 >y — - rQ go'agdjL^f i' f the 

planetary gear unit PU section of this speed line diagram, 

the vertical axis to the farthest hotfiaonLulLdg'eM-iJ^ right 
/I r 

side^^p^ Fig. 1^ corresponds to the sun gear S3^ and^ 
-hlijli ' tjaf fc ' CK moving to the 1 pfi-^i J i*L\„iJ iuju within the diagram, 
the vertical ^ ■ uio ' correspond^ to the ring gear R3, the 
carrier CR2, and the sun gear S2 . Further, ^ogoxding " the 
planetary gear PR section of this speed line diagram, the 
vertical axis to the farthest koj^iziiDftLul nTjuilyo (the right 



side of Fig. 12^ corresponds to the sun gear 
hereof tci^ moving to the left €l«sieji^s^#4 within the diagram. 
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the vertical ^ ax - iG * correspond^ to the ring gear Rl and the 
carrier CRl. Further, the width " between these vertical a»ee 




are ^proportional to the invoMg-^ I'i lrhe number of teeth of 
each of the sun gears SI, 32, S3, and to I he liiUiiiuiuuii lud? the 
nu]nber of teeth of each of the ring gears Rl, R3. Also, the 
dotted ^in^ ^^^^i^^'^^ho^ dAL u cLioi ' i" within the diagram 

ii ^ ^ot^Q^^\^ ^ the rotation^^^g transmitted the 
transmitting member 30. 

As illustrated in Fig. 10, the i»^tfTQ,TmoiALiuii5iJ> carrier 
CRl is fixed to the case 3 by^tne brake B3 jee Ljtli4*rref . 
Further, the rotation of the input shaft 2 is input to the 
sun gear Sl,^the 5^<yve ' -^^ i! i n't i<! > uia »^ ring gear Rl d ocrcQOco 9 
■ ni :» o4:atiuiT ' bpetid ba - 3Gd" '> on the^rotation of the input shaft 2 
that is input to ^ h - iio sun gear SI, hy thio carrier CRl being 

^rotation of the ring 
gear Rl is input to the sun gear S3 via the transmitting 
member 30, by engaging the brake B3. 

By doing oo> ^s Fig. 11 and Fig. 12 illustrate, 
regarding the planetary gear PR, ^ first speed forward, 
second speed forward, third speed forward, and fourth speed 
forward, the rotation pf the input shaft 2 is input to the 
sun gear SI by r u 1gri'rilii < j 1ihe brake B3, the carrier CRl is 
fixed, and the reduced vrotat ion is output to the ring gear 
R3 by the rotation of the sun gear SI whorcm the rotation 
of the input shaft 2 and the reducea^rotation is 
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input to the sun gear S3 via the transmitting member 30. In 

this case, the ring gear Rl and the sun gear S3 are rotating 

at reduced speed^l' therefore the abe^?^' mont irorrgBi transmitting 

member 30 porf oigm'j' a relatively large torque tt'm ' mmi i fe - Q ' i ' v^ju . 

On the other hand, fifth speed forward, sixth speed 

forward, and first speed reverse, the rotation of the sun 

gear S3 is input to the ring gear Rl via the transmitting 

member 30, and further, because the brake B3 is released, as 

Fig. 12 illustrates, the carrier CRl rotates based on uacfi " 

rotati^on within the speed * 1mbvo1 of thi-s ring gear Rl and the 

sun gear SI ^f th^- r^t^t 1 nf ^h^ -ir^p x ^i i.i ^^i_'^ ^;' _^,,i ^/ifT^'^"Pi^ -^'X/n 

"-i^SJV |he Je-efe^efts^ Other 'than those 'qS thrp alreve 
mentioned p la i n . et5fih . r . y g^e-ar PI ^ are similar to those of the 
above-described first embodiment, and accordingly, 
description thereof will be omitted. 



As described above, e ^ordi - ng "be the automat ici^.....^ 
transmission ^cvioc le ^e4 atiag . . tQ ^fo Q- p r oecRt inveiiti<<n , 
the^planetary gear'^PR and the brake B3 are eeR-^^-g^^^ed- on one 
side iu ' "Lh " fe uaIuI LhirnuLiL - it^H of the^ planetary gear unit PU, 
and the clutch C2 and the clutch C3 are Qongnguirod on the 
other (5ide^^ H- " Lh<s» ' axial^ d -i r - OG ti en of the^pianetary gear unit 
PU. Therefore, automatic transmission ecm - 4^Q*pjE>@ va<i^ d 



will achieve six forward speeds and one reverse speed, 
with direct coupling fifth speed forward. »<^r example, 
•eompgHfeeh-tTT the case wherein the clutch C2 or clutch C3 is 
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" C!ern > fig4j . rGd between the^planetary gear^PR and the^planetary 
gear unit PU, the^planetary gear^ PR and the^planetary gear 
unit PU can be e^ ^^iree d close'^together, and the 
transmitting member 30 -^- r tr n n n TTTt . Llwti^ ' thv!:i -" re td-ite ed "" "rotQt r ion ^ 
can be made relatively short. Therefore, the automatic 
transmission can be made^ compact and lightweight, and 
further, because the inertia J'^oroe ^\ ^erti ^ can be 
reduced, the controllability of the automatic transmission 
can be improved, and the occurrence of speed change shock 
can be reduced. i 

Further, because the oil pressure servo 13 is ^*»©*i^*d!e^ i / . 

on the input shaft 2, one set of the seal rings 82^seal the 
^ ^QSG S^'^and anpipul y oil to the oil lines 2b provided within 
the input shaft 2, and therefore oil can be supplied to the 
oil compartment of the oj.0. prosaur-e servcw 13 without 



providing seal rings between, for example, the input shaft 2 
and the oi<L-p.r(ncDur e servo#13. Further, the t i^iy ]jIu L it ;uro 
servo 12 can s«pp±y oil'' f roKi the boss «rrFE 3b provided fr^m 
4?fe©ai"@Ba U U ' "0, without passing through other units^ for OHQmpuLc a 
other words, -essi supply^ oii^^by providing one set of^ 



seal rings 83. Therefore, oil can be supplied simply by ^ 
providing one set of seal rings 82 and 83 f or"^ the 

co^^^pri^Iixi^ servos 12 and 13, SSA sliding resistance from 
the seal rings can be minimized, and therefore the 
efficiency of the automatic transmission can be improved. 



- 68 - . 

Further, - oince the clutch C2 ■j.,,'^ -a>-'e± Li Li < !a^I i "l , "te t. engages 
\ 1 r^fT first speed reverse, w hen thio clutch 2 i.a tdfryayed ^ 
.,,«.ai-.-£i3?s%--*s-pe«^ the transmitting member 30 rotates 

in^ reverse j ^cute^tion , and -^nj^iis the hub unit that 
connects this clutch C2 and the sun gear S2^has the same 
rotation as the input shaft 2 ^jncjagmg bhio clutch / ^ / 

tla ^rG-may be CQoeo - wherein the rotation dif f erenceVie^ the 
transmitting member 30 and the hub unit 24 boeomoc larger 

^^9«*^because this clutch C2 is located on the oppoo it -e si de ^ H\c 

OFP^^^T^ ^^^n<l ^^y'^ y^^^' IT'" 

// rssf the^lanetary gear^PR, vi^a the /planetary gear unit Pd, 

the transmitting member 30 and the hub unit 24 can be 
oon£i-gurod apart from one another. Compared to the case 

/A? 

wherein, for example, those parts coine in contact duo to -a 
multi-axial construction, the doGor -ea-s^ efficiency of the 
automatic transmission caused by the friction produced by 
the relative rotation between those parts can be prevented. 

Further, because the counter gear 5 is ■ ^nfiguirod in - 
•ijt^ axiaJy^ dircct-icin between the '^planetary gear unxt PU and 
the^planetary gearVpR, the counter gear 5 can be ■ configured * 
in approximately the^^ center ' in ■L hc-^ajiial di-x"ec'fe - jrCU of the 
automatic transmission . ^For oxample , when the automatic 
transmission is mounted on the vehicle, enlargatftg towards 

Kiwii ,r.r'ri.t'iriii 1 ir Ml|i din ■ fjii 1 1 I i (ruJ.nT-l y in the rear 

j di- a roct ion /when the input side from the- drive source is the 
f rony djl^se xTtrroft^ can -tee piuveitLed because the counter gear 5 
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is mounted to -mat eh' the drive wheel transmission mechanism. 
Because of this, particularly in the case of a^ FF vehicle, 

interference toward the front wheels is reduced, arud t - hg " 
mountability on a vehicle «ca a- ' bc improved, ouch the steering 
angle b e in g greatly improved, for example. 

Further, because^the reducea ^rotation ®u - tpirtr to the ji'rj J 
planetaryaear unit PU from theY planetary gear'^PR is mad(> to ^ 

engage and disengage^,rJ&T the brake B3, the number of -J^-at^^ c^^^^Cy^zriJ^ 

c^lujc^h d taunts 

(for example drnm n hn p rr l T n r m h nrn and so forth) can be 

reducedV'compared to the case wherein, for example, a xJ-Utch 

Cl is provided. Further, "^the brake B3 can uga- n f i gure -^ QAa oil 

^^^3re directly from the case 3, and thorof-orG the 

33 

construction of an oil line can be simplif iedVcompared to 

the case -wherein, for example, a clutch Cl is provided. 

Further,*^ the automatic transmission ^lovie® Is iicoording - 

^tP Si Jill. 

-fee the prcoGii-fe embodiment is ^ a^ ' ^S f gxm 'S TOaoo i on dovioo : thu * t flj ' 

directly coupled at fifth speed forward^ yhoroforcr Qt ^ 

first speed forward or fourth speed forward, the gear ratio 

can be ^^e- cif jjOd— in a dotQ ' ttlod mQr>ner , and particularly when 

■jft ount - cd on a ■ vehicle, — in 'LUe eVeUL Lhti-t the vehicle is 

ran 

running at^ a high speed, the engine can be utiligcd with 

and this contributes to increased fuel 
economy of the vehicle while running at a low to medium 
speed. 

^ 111 uidtJi Lu u u l i i Mj .. LUL^ab u v u' (Ju^ j Lilbud -piu L l -eia^, 
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proposals have been made such as those in Japanese 
SJnexamined Patent Application Publication No. 8-68456. 
However, the product in this Publication has a const-ruction 

\ / 

wherein avclutch is configured on the line that transmits 

X / 

the reduced r^otation of the reducing planetary. -'gear to the 



rotation component of the planetary gear uni'*t, and because 

"\ / 

/ 

the line that transmits this reduced rota-tion is a line 

. / 

wherein a large torque xs input, the cl'utch or members that 
transmit the torque must beSconstructed so as to withstand 
this large torque. Further, the Line for transmitting this 
reduced rotation is a part for rbfi^ating at a high speed for 

/ 

example when at sixth speed forward. Sand therefore, as in 

/ 

the above-mentioned Publication, if the. construction links 
the drum of the clutch to the rotation component of the 
planetary gear unit, controllability is lost when engaging 
and releasing this /:lutch because the drum unit changes 
shape because of/^e centrifugal force due to the high 
revolutions. /Therefore, it is an object of the present 

invention fco provide an automatic transmission wherein the 

/ \ 
controllability of the clutch is not lost as a reducedv 

■ \ 

rota;rion output means, even at a high speed revolution of 



ie rota finn nnnn- i r i n r nt nf thr p +nr\r-|- ri r^y fi] "" !! i iiir i 

"^ W ' ler^gf oiijj^; ^. t^iGoordiny i:^ the automatic transmission 
device le i i 1 ■ 1 1 i4.sg=gtri the pxQoont embodiment, the carrier 
CRl is fixed by the brake B3, and therefore, compared to the 
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case wherein JtbS" clutch tha t ntcriua-g s ring gear Rl and the sun 
gear S3 c apob jr o - Q<.,jiiiig33 3 ga g 3rf 3!g ^ the load on the brake B3 can 
be reduced, this brake B3 can be made more compact, and the 
automatic transmission can also be made more compact. 

-4Jew^ the atoove first through sixth embodiments relating 
to the. present invention have been described^as being 



applicable to an automatic transmission having a torque 

f'Aev arc 

converter, out ^ ohould not limited tu L'liib, and any motion 



starting device may be used that inij;u-g?i!l transmit^.0a^5i^ torque 
(rotation) at start of movement. Further, c cqog wherein 
4L-hio io mounted on a vehicle with an engine as a drive 
source has boon doooribod , te ut should not b i e limited 



and any drive source may be used as a matter of course, and 
^-fe*wrs may be mounted on a hybrid vehicle. .Further, ^the 



^- mentioned automatic transmission f avorablj^ useci 
s, ^ut ■^ should not be ■ limited tO ' thi " ^ . 



above- 
in a FF vehicle, But ■^ shoulci not be ■ limited tO ' thi " ^ , and can 
be used in a FR vehicle, a four-wheel drive vehicle, or 



vehicles with other types of drive systems. 

Further, rf( E >gard - 3.n - y the^reducing planetary gear I 



according to the above first through sixth embodiments has 
been described as one thafe reduc4^^rotatioi?^speed of the 



ring gear by fixing the carrier while inputting the rotation 
of the input shaft into the sun gear, -Iwrt aheiuld not fe^ 



limited *aB=d3Jfe», and may reduce rotatiorT^speed of the ring 
gear by fixing the sun gear while inputting the rotation of 



the input shaft into the carrier. 



As described above, the automatic transmission 
according to the present invention is benef icial^mounted on 
vehicles^ such as automobiles, trucks, busses, and so forth, 
g ad -' jrg— pgrt i ioularly auitabio '"f or uiye \jith - vohiclg - g which 
require reduction in size and reduction in weight S^om 
mountabiliiy Lu Llitd veMele , and further require reduction 
shock changing speeds. 
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ABSTRACT 



A planetary gear^PR and a clutch CI for outputting 
reduced^rotation are con^iijTgaa on one^side of a planetary 



gear unit PU ±n the - axial ai-l-cGLlom ' (iiylitr''?id4; '' o ' ^-^^ 

h C^tW it^r^i cfuJC: e ^ 

jji ngrmrtj — alonlg with an output unit being drapoocd botwoon -^- a p 



j4 clutch C2 ^r connect- jyfcg^. and disconnect ing - the rotation 

an input shaft 2 isp**fe- tcya sun gear S2^and a clutch C3 =feff 
connectarftg- and disconnect ing the ■ roto - tion o f the input shaft 
■ 2 input tof a carrier CR2*'are ^ ^onfAgurod - on the other ^ide 

*--.^u4*^^^fe-^4^e^,>af---fe*^^ of the planetary, gear unit PU^xn- 

the Qjg - iQl - d i gcgticm i . By diajwg«^o«>i «£)mpared to the oqoc 

^ / ji^'^Vs <J 

.-wkeireif^ a clutch C2 or clutch C3 is <^ u ni3-gUL ' C!d between the 

planetary gear PR and the planetary gear unit PU, the 

planetary gear PR and the planetary gear unit PU can be 

■configured close together, and a tifanoitiittingi member *30 LhaL — 

transmits the reducedVrotation b-eiroffte^ shorter. Further, 

compared to the case wherein, for example, the clutches CI, 

C2, C3 are ^&e a^f - ig - urod together on on^side^itft Lhu axial 

^ dlig e'eferdr^, the oonotruotion of ■ ot t oil^l-ifte is simplified. 



